
Water Management Plan
South Sutter Water District

2450 Alhambra Boulevard, 2nd Floor
Sacramento, California  95817

Phone: 916-456-4400  Fax: 916-456-0253

Prepared by:

Redding

Fresno

Modesto

Stockton

Sacramento

#

#

#

#

#

PLACER COUNTY

SUTTER COUNTY

YUBA COUNTY NEVADA COUNTY

YOLO COUNTY

SACRAMENTO COUNTY

Wheatland

FolsomWoodland

Davis

Sacramento

Roseville

Olivehurst

City
Yuba

Marysville

South
Sutter
Water
District

Camp Far West

Folsom
Lake

Reservoir

American

River

Fe
at

he
r R

iv
er

Yuba River

S
acram

ento
R

iver

F
e

Bear River

South
Sutter
Water

District

.-,5
.-,80

.-,80

99

70

99

70

20

113 65

50

49

November 2003



 
 

 
 
 
 
 

South Sutter Water District 
 

WATER MANAGEMENT PLAN 
 

Pursuant to Agricultural Water Management Council (AWMC) AB3616 
 
 
 
 
 
 
 
 
 
 
 

Prepared by 
 
 

2450 Alhambra Blvd., 2nd Floor 
Sacramento, CA  95817 

916/456-4400 
 
 
 
 
 

November 2003 
 
 
 
 
 



South Sutter Water District Water Management Plan            November 2003 
 

Table of Contents  Page i 

 
TABLE OF CONTENTS 

 
 

1. INTRODUCTION...............................................................................................................1 
 
2. DESCRIPTION OF SOUTH SUTTER WATER DISTRICT ........................................1 

A. History and Size ...............................................................................................................1 
B. Location and Facilities .....................................................................................................3 
C. Topography and Soils.......................................................................................................4 
D. Climate .............................................................................................................................5 
E. Operating Rules and Regulations .....................................................................................6 
F. Water Delivery Measurements and Calculations .............................................................7 
G. Water Rate Schedules and Billings ..................................................................................8 
H. Water Shortage Allocation Policies .................................................................................8 

 
3. INVENTORY OF WATER RESOURCES ......................................................................8 

A. Surface Water Supply.......................................................................................................8 
B. Groundwater Supply.......................................................................................................10 
C. Other Water Supplies .....................................................................................................11 
D. Source Water Quality Monitoring Practices ..................................................................11 
E. Water Uses in South Sutter Water District Service Area...............................................12 

1. Agricultural ................................................................................................................12 
2. Environmental............................................................................................................13 
3. Recreational ...............................................................................................................13 
4. Municipal and Industrial ............................................................................................14 
5. Groundwater Recharge ..............................................................................................14 
6. Transfers and Exchanges ...........................................................................................14 
7. Other Uses..................................................................................................................15 

F. Drainage from South Sutter Water District Service Area ..............................................15 
G. Water Accounting...........................................................................................................15 

1. Quantification of South Sutter Water District’s Water Supplies...............................15 
2. Tabulation of Water Uses ..........................................................................................16 
3. Overall Water Budget ................................................................................................16 

H. Water Supply Reliability ................................................................................................16 
 
4. REVIEW OF PREVIOUS WATER MANAGEMENT ACTIVITIES ........................16 

A. Previously Implemented Water Management Practices or EWMPs..............................16 
B. Current EWMP Implementation Efforts and Expected Results .....................................17 

 
5.    IDENTIFICATION OF EFFICIENT WATER MANAGEMENT PRACTICES......17 

A. Generally Applicable EWMPs .......................................................................................17 
1. Prepare and Adopt a Water Management Plan ..........................................................17 
2. Water Conservation Coordinator ...............................................................................17 
3. Support Availability of Water Management Services to Water Users ......................17 
4. Improve Communication and Cooperation................................................................18 



South Sutter Water District Water Management Plan            November 2003 
 

Table of Contents  Page ii 

5. Evaluate District Policies...........................................................................................18 
6. Evaluate and Improve Pump Efficiencies..................................................................18 

B. Facilitation EWMPs (1-4) ..............................................................................................18 
1. Facilitate Alternative Land Use .................................................................................19 
2. Facilitate Use of Available Recycled Water..............................................................19 
3. Facilitate Financial Assistance...................................................................................19 
4. Facilitate Voluntary Water Transfers ........................................................................19 

C. EWMPs (5-11) with Detailed Analysis..........................................................................20 
1. Line or Pipe Ditches and Canals................................................................................20 
2. Increase Water Ordering/Delivering Flexibility ........................................................20 
3. Construct/Operate Tail Water and Spill Recovery System .......................................20 
4. Optimize Conjunctive Use.........................................................................................20 
5. Automate Canal Structures ........................................................................................21 
6. Water Measurement / Water Use Update ..................................................................21 
7. Pricing and Incentives................................................................................................21 

 
6. SCHEDULES, BUDGETS, AND PROJECTED RESULTS ........................................22 
 
7. REVIEW, EVALUATION, AND ADOPTION OF WATER                   
MANAGEMENT PLAN ...........................................................................................................23 
 
8. IMPLEMENTATION OF JUSTIFIED EFFICIENT WATER             
MANAGEMENT PRACTICES ...............................................................................................23 
 
9. MONITOR, EVALUATE, AND UPDATE WATER                              
MANAGEMENT PLAN ...........................................................................................................23 
 



South Sutter Water District Water Management Plan            November 2003 
 

Table of Contents  Page iii 

 
LIST OF TABLES 

 
 
 
 
1. Historical Use of Irrigated Lands within SSWD Service Area 
2. Surface Water Amounts Received from SSWD Surface Water Sources 
3. Agricultural Irrigation Water Conveyance System – SSWD 
4. Soil Classifications & Summary Data for SSWD 
5. Monthly Summary of Water Supplies – 1998 
6. Conveyance System Losses – 1998 
7. Total Crop Water Needs – 1998 
8. Overall Water Budget – 1998 
 
 

 
 

LIST OF FIGURES 
 
 
 
 

1. Location Map 
2. SSWD Boundary and Surface Water Distribution System Map 
3. Soil Classification Map  
4. Lines of Equal Elevation of Water in Wells, Spring 1993 
5. Lines of Equal Depth of Water in Wells, Spring 1993 
6. Inland Surface Waters Plan (ISWP) Irrigation & Drainage System Map, June 1992 
7. SSWD Land Use Map  
 
 
 
 

APPENDICES 
 
 
 
 

1. Excerpts from NRCS Soils Survey 
2. SSWD Rules & Regulations for Distribution and Use of Water & Sample Notifications 

and Invoices to SSWD Water Users 
3. SSWD Groundwater Management Plan – 1995 
 
 



South Sutter Water District Water Management Plan            November 2003 
 

 
 
Description of South Sutter Water District        Page 1 

1. INTRODUCTION 
 

South Sutter Water District (SSWD) has prepared this Water Management Plan (WMP) 
to meet its obligations in the memorandum of understanding regarding efficient water 
management practices by agricultural water suppliers in California.  We believe this WMP will 
demonstrate the efficient water management practices currently undertaken by SSWD as a 
matter of good business and stewardship.   
 

The surface water supply for which this WMP covers was a direct result of declining 
groundwater levels.  The surface water supply developed by SSWD has been used for in-lieu 
recharge effectively.  Groundwater levels have raised and stabilized as a result of SSWD’s 
actions. 
 

The conjunctive use of both surface and groundwater supplies has been managed 
effectively through the organization of the SSWD.  The effective management has not come as a 
result of a required WMP.  This WMP has made SSWD recognize its efforts and hope that the 
sharing of this information results in others realizing that efficient water management does not 
require regulatory action.   
 
2. DESCRIPTION OF SOUTH SUTTER WATER DISTRICT 
 
 A. History and Size 
 
 South Sutter Water District (SSWD) was formed in May 1954 to develop, store, and 
distribute surface water supplies for agricultural irrigation uses primarily from the Bear River via 
an enlarged Camp Far West Reservoir.  SSWD was also formulated to utilize and distribute local 
surface waters originating in Yankee and Ping Sloughs, Coon Creek, Bunkham Slough, 
Markham and Auburn Ravines, King Slough, and Pleasant Grove Creek, located mostly in the 
southeastern portion of Sutter County and within a southwestern portion of Placer County, 
California.  
 
 Upon formation of SSWD in 1954 and prior to the completion of the enlarged Camp Far 
West Reservoir in 1964, SSWD’s boundaries encompassed a total gross area of 63,972 acres, of 
which 8,915 acres were excluded, for a net area of 55,057 acres.  The development of the surface 
waters, primarily enlarging Camp Far West Reservoir and developing a distribution system, was 
an effort of SSWD landowners to augment and develop alternatives to a declining groundwater 
table that was being tapped by private agricultural wells within the service area.  Reportedly, the 
groundwater basin was being overdrawn by 1 to 3 feet per year or by as much as 10,000 to 
11,000 acre-feet per year, and the formation of SSWD and subsequent enlargement of Camp Far 
West Reservoir would furnish sufficient water to replace the overdraft.  The exclusion of 8,915 
acres in 1954 was a result of some landowners requesting to remain exclusively on their private 
agricultural wells and limited surface water sources from the local sloughs, ravines, and creeks.
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 The 1950 census revealed a population of approximately 1,800 people within the 
boundaries of SSWD.  Based on 1950 crop data, it was estimated that approximately 18,593 
acres received approximately 99,600 acre-feet of water, of which 80,600 acre-feet was obtained 
from the underlying groundwater supply and approximately 19,000 acre-feet was from surface 
sources, the majority being from upstream irrigation tail water and surplus power flows. 
 
 In 1956, prior to the expansion of the Camp Far West Reservoir, approximately 20,955 
acres, or 38 percent of the net SSWD area, was being irrigated with approximately 109,000 acre-
feet of water, of which approximately 90,000 acre-feet was pumped from the groundwater basin 
and 19,000 acre-feet from surface sources.  At this time, the 20,955 acres under irrigation 
consisted of 10,925 acres (or 52 percent) in rice production, 3,080 acres (or 15 percent) in 
orchards, 4,160 acres (or 20 percent) in irrigated pasture, and the remaining 2,790 acres (or 13 
percent) in field or row crops.  Table 1 identifies the historical land use and crops irrigated 
within lands of SSWD.  
 
 In 1958, it was estimated that the underlying groundwater basin could safely recharge at 
an average annual rate of 80,000 acre-feet and that the average annual net production from the 
improved Camp Far West Reservoir system (which now exists today and accounts for 
approximately 6,900 acre-feet of conveyance and distribution losses) could safely yield 59,000 
acre-feet. Thus, it was anticipated that an average annual conjunctive yield or availability of 
139,000 acre-feet was available to ultimately serve approximately 31,800 net acres (4.37 acre-
feet/acre).  It was also believed in 1958 that as much as 51,214 acres of SSWD’s 55,057 acres 
was suitable for seasonal irrigation, but only 47,450 acres could be ultimately irrigated due to 
distribution and soil constraints. 
 
 In 1964, upon completion of the 104,400 acre-foot Camp Far West Reservoir, 
conveyance canals, and some low pressure pipelines, SSWD began surface water deliveries and 
sold 63,630 acre-feet through its newly developed surface water system.  With the exception of 
severe drought years, surface water sales over time have varied from 70,000 acre-feet to over 
130,000 acre-feet.  Table 2 is a summary of surface water sales, including surface water provided 
by Nevada Irrigation District (NID) under its pre-1914 water rights.  As of 1975, SSWD was 
providing surface water for approximately 20,000 acres, of which 11,000 acres was planted in 
rice, with the balance in pasture, orchards, and field crops.     
 
 Today the annual available supply from the Camp Far West Reservoir is totally allocated 
each year, and a full reservoir represents only a portion (approximately 2 acre-feet per acre) of 
the users’ demands.  SSWD’s boundaries still encompass a total gross area of 63,972 acres, of 
which 6,960 acres are excluded, for a net District area of 57,012 acres (40,107 acres are in Sutter 
County and 16,905 acres are in Placer County).  In recent years, only 35,645 of the 57,012 acres 
within SSWD boundaries have been irrigated in any given year with a combination of surface 
and groundwater; and as many as 13,000 acres are reportedly irrigated with only groundwater.   
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The annual quantity of groundwater continues to provide a dependable source and displacement 
for surface water, particularly during drier years.  Groundwater extraction is dependent upon 
available annual surface water supplies.   The groundwater basin underlying SSWD lands 
declines during drought years but stabilizes during normal and wet years when ample surface 
water is available.  Only the extreme southern portion of SSWD is experiencing a decline in the 
groundwater levels due to pumping outside of SSWD.  Table 1 shows that the current lands 
under irrigation have increased to over 35,500 acres with approximately 29,000 acres (or 82  
percent) in rice production, 3,800 acres (or 11 percent) in orchards, 2,200 acres (or 6 percent) in 
irrigated pasture, and 500 acres (or 1 percent) in miscellaneous row and field crops. 
  
 B. Location and Facilities 
 
 SSWD is located along the western toe of the Sierra foothills just south of the lower 
reaches of the Bear River between the Camp Far West Reservoir and the Bear River’s 
confluence with the Feather River in southern Sutter and western Placer Counties.  The SSWD 
boundaries and distribution system, starting at its northeast corner near the town of Sheridan and 
State Highway 65, extends to the west beyond State Highway 70 and to the southwest to the 
Pleasant Grove Creek Canal and Curry Creek drainage area.  The SSWD service area drops 
approximately 80 feet in elevation from its highest elevation of 100 feet MSL near Sheridan to a 
low elevation of approximately 20 feet MSL near its most westerly boundary, 2 miles west of 
where State Highways 70 and 99 depart from each other.  Figure 1 shows the location.  Figure 2 
shows the SSWD boundaries, areas excluded from services, and the major surface water 
distribution systems.   
 
 The majority of the surface water supply is provided by the Bear River where the water is 
stored behind Camp Far West Dam creating the Camp Far West Reservoir. The reservoir has a 
total gross capacity of 104,400 acre-feet, of which approximately 2,200 acre-feet is dead storage. 
In most years, the reservoir fills by February 28 with precipitation runoff and little contribution 
from snowpack runoff.  
 
 Water released from the reservoir is rediverted from the Bear River at a point 
approximately 13 miles downstream from Camp Far West Dam into the SSWD Conveyance 
Canal which runs predominately north to south along the higher eastern border of SSWD.  
Through turnouts and head gates, water is directed from this conveyance canal into improved 
canals, one pipeline, and natural channels running from east to west, and distributed to water 
users.  During the irrigation season, the natural channels, some of which have been improved to 
convey agricultural water, contain negligible amounts of natural stream flow and convey 
agricultural irrigation water provided from the main conveyance canal.  The natural channels 
periodically carry runoff from upstream agricultural drainage, municipal runoff, and sewage 
effluent.  (See Figure 2 which shows the major water conveyance and distribution canals.  Table 
2 shows a summary of the irrigation conveyance and distribution waterways and canals within 
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the District.)  On a year-to-year basis, SSWD purchases surplus water from the Nevada Irrigation 
District (NID) via the Auburn Ravine. 
 
 Flow through SSWD’s main conveyance system from the Bear River and the Camp Far 
West Reservoir is presently limited to approximately 435 cfs which is the capacity of the 
upstream conveyance canal as it passes under State Highway 65 and the Union Pacific Railroad 
near Sheridan.  Direct diversion and storage quantities and associated seasons are limited by the 
operating conditions placed on SSWD’s appropriative water rights, in-stream fishery flows, and 
senior water rights held by the Camp Far West Irrigation District.    
        
 The District does not provide groundwater supply; however, most landowners pump 
groundwater at their own expense.   
 
 C. Topography and Soils 
 
 SSWD is located along the western toe of the Sierra foothills where the foothills 
transform from gentle rolling hills into the eastern side flat lands of the Sacramento Valley, south 
of the Bear River.   The service area drops approximately 80 feet in elevation from east to west 
with its highest elevation of 100 feet MSL near Sheridan to a low elevation of approximately 20 
feet MSL near its most westerly boundary, 2 miles east of the Feather River.  Figure 3 is a 
reproduction from excerpts of the Placer and Sutter County soil classification maps developed by 
the Natural Resource Conservation Service (NRCS). 
 
 The general soils found in the SSWD are divided into three categories based on the 
terrain: (a) soils of the nearly level floodplains; (b) soils of the nearly level basins; and (c) soils 
of the nearly or level to rolling terraces. 
 
 The soils of the nearly level floodplains (a) are adjacent to the Bear River and the western 
boundary of the SSWD, extending eastward along Auburn Ravine, Coon Creek and Yankee 
Slough.  These are moderately well drained and moderately coarse to coarse textured soils 
developed in stratified medium to coarse textured alluvium.  These soils are used mostly for 
irrigated orchards, pasture, and row crops. 
 
 The soils of the nearly level basins (b) consist of somewhat poor to poorly drained soils 
developed in moderately fine to fine textured alluvium.  These soils occur at an elevation of 30 
to 60 feet MSL in a north/south line on either side of Highway 70 and cover a large portion of 
the SSWD lands.  These soils have high shrink-swell behavior and are primarily used for rice, 
cereal grains, and some field crops.   
 
 The soils associated with the nearly level to rolling terraces (c) occur in the eastern area, 
mostly at elevations above 50 feet MSL.  Most of these soils are well drained, with a claypan or 
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hardpan at 40 to 60 inches, and a sandy loam or loam surface layer.  These soils have a variety of 
land uses such as winter grain, annual range, irrigated crops, rice and pasture.  
 
 According to the NRCS designation, the soil associations for each County within SSWD 
are shown in Table 4.  A copy of the pertinent portions of the NRCS report referencing the soils 
identified on Figure 3 and Table 4 is attached as Appendix 1.  Appendix 1 provides a general 
description of each soil and its general effects on agricultural practices.    
 
 D. Climate 

 
The climate of the basin is typical of the Sacramento Valley with a warm to hot dry 

season from May through October and a cool wet season usually from November through April. 
Historic precipitation data was obtained through the National Climatic Data Center (NCDC) 
from the Nicholas 2 Station located in the northwestern portion of the service area.  The monthly 
average precipitation data for the 36-year period of record, 1962 through 1998, is as follows: 
 

AVERAGE MONTHLY PRECIPITATION FOR 1962-1998 
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The following historical temperature data (1941 - 1998) was obtained through the 

National Oceanic and Atmospheric Administration (NOAA) for the nearest representative 
temperature recording gage located at Sacramento International Airport. 
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The bulk of the precipitation, about 88 percent, falls during the six-month winter/spring 
season of November through April.  Only about 12 percent falls during the summer/fall months 
of May through October.  Large variations in the quantity of annual precipitation and the 
normally small quantity of precipitation in the summer/fall months make irrigation mandatory.  
The precipitation that falls during the summer/fall months is available to help meet the crop 
water demands.  Variation in this precipitation directly affects the quantity of water required 
from other sources to meet crop demands. 
 

Ambient climate conditions have a direct effect on crop evapotranspiration (ET) rates.  
According to the California Irrigation Management Information System (CIMIS), the main 
factors that influence ET include incoming radiation (energy from the sun), outgoing radiation 
(energy leaving the earth), the amount of moisture in the air, air temperature, and wind speed.  
The ET value changes daily based on these factors and affects the quantity of irrigation water 
required.  Average ET values are useful for planning crop water needs, but the actual ET can 
vary depending on climatic conditions.  Additional water also is required for additional 
evaporation from canals and from other irrigation systems such as sprinklers. 

 
Another factor affecting ET values is the location of the field.  Differences occur along 

the upwind edge of irrigated fields bordered by dry non-irrigated fields.  According to 
Department of Water Resources Bulletin 113-4, evaporation demand can be 40 percent higher 
along the edge of the irrigated field due to advection of relatively warm, dry air from the non-
irrigated areas.  Also, additional seepage occurs from irrigated fields next to non-irrigated fields. 
 Thus the reduction in water use is not proportional to the reduction in productive cropland. 
 

It is difficult to assess the numerous factors that affect the quantity of water required to 
meet crop water needs.  These factors may result in as high as a 1 acre-foot per acre fluctuation 
in applied water demands from year to year.  This fluctuation could cause a change in total water 
diversions from one year to the next with no change in crop pattern. 
 

There are no microclimates within the basin. 
 
 E. Operating Rules and Regulations 

 
Early each year, prior to March 1, when a reasonable water availability forecast can be 

made on the anticipated yield from the Camp Far West Reservoir, SSWD allocates the total 
amounts of water that will be available per acre in SSWD’s availability area.  Depending upon 
the anticipated reservoir yield, the allocations may range from ½ acre-foot per acre during a 
drought year to as much as 2½ acre-feet per acre during a wet year when precipitation has been 
well above average.  Perennial crops such as orchards and pasture receive a higher priority of 
allocation over seasonal crops with rice growers receiving the lowest priority.   
 

Prior to February 15 of each year, water users submit applications to SSWD indicating 
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the type and acreage of crops they intend to irrigate during the full irrigation season under their 
application; and by March 1 of each year, based upon the current applications on hand and the 
amount of water estimated to be available from the reservoir, SSWD confirms or adjusts the 
allocation to each owner and establishes the allocation in acre-feet per acre for the upcoming 
season.  At that time, invoices are provided to each of the landowners on a measured $/acre-foot 
basis, a standby charge, and a possible surcharge to help defray the cost of supplemental water 
should it become available from NID.  If additional water becomes available through NID, it is 
normally distributed on a pro-rata acreage basis to all crop users. 
  

Appendix 2 is SSWD’s current set of Rules and Regulations for the Distribution and Use 
of Water, as revised and adopted August 31, 1993.   Appendix 2 also includes a sample notice of 
water allocation and applicable rates, as well as examples of invoices to landowners within the 
availability area. 
 

The availability area includes all areas within SSWD Boundaries where surface water can 
be reasonably delivered, with the exception of the excluded areas identified in Figure 2.  If a 
landowner is in an excluded area and would like to obtain water, that owner must first be 
annexed into the availability area.   Presently, approximately 13,000 acres within SSWD (outside 
of the excluded areas) are irrigated with only groundwater as these lands cannot receive surface 
water deliveries due to topography constraints and lack of distribution facilities.  
 
 F. Water Delivery Measurements and Calculations 
 

SSWD records the daily water levels and controlled releases at the Camp Far West 
Reservoir as well as all of the water diverted downstream into the headworks of SSWD and 
Camp Far West Canals.  SSWD also measures all of the water released downstream for fishery 
uses.  In addition to measuring the major supply of water entering SSWD’s distribution system 
via the SSWD Canal, SSWD and NID collectively measure water provided by NID at Auburn 
Ravine and Coon Creek.  SSWD also measures water released or discharged into the major 
distribution channels from the SSWD Canal inclusive of Yankee Slough, Coon Creek, Bunkham 
Slough, Markham Ravine, Auburn Ravine, King Slough, Pleasant Grove Creek, and the East 
Side Canal.   

 
SSWD continuously meters or utilizes daily pipe flow and water level measurements at 

each of its customer's respective surface water delivery points to separately measure the water 
volumes delivered to each customer.  These flow measurements are obtained using propeller 
flow meters or a water level measurement and theoretical rating on a weir structure calibrated at 
installation.  The accuracy of these measurements is estimated to be within ±10 percent of the 
actual flow.   
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Groundwater quantities pumped are not measured by SSWD as they are all privately 
owned pumps and wells.  However, the volume of groundwater pumped may be periodically 
estimated from private pump tests and power records.  

 
G. Water Rate Schedules and Billings 

 
Surface water users within SSWD are allocated water on an acre-foot per acre basis and 

are billed accordingly by the amount of water delivered in acre-feet.  The price of water 
delivered depends upon if the water is: (1) delivered by gravity, (2) delivered through the Bear 
River Drive pipeline system, or (3) pumped by the owner from one of the drains, sloughs, or 
canals.  Appendix 2 includes a sample notice of water allocation and applicable rates distributed 
to customers in the SSWD availability area. 

 
 H. Water Shortage Allocation Policies 
 

Each year (near the middle of February) when a reasonable surface water availability 
forecast can be made on the anticipated yield from the Camp Far West Reservoir, SSWD 
allocates the total amounts of water that will be available per acre in the availability area.  By 
March 1 of each year, based upon the current allocations on hand and the amount of water 
estimated to be available from the reservoir, SSWD confirms or adjusts the allocation to each 
owner and establishes the allocation in acre-feet per acre for the upcoming season.  Perennial 
crops such as orchards and pasture receive a higher priority of allocation over seasonal crops 
with rice growers receiving the lowest priority.   
 
3. INVENTORY OF WATER RESOURCES 
 

A. Surface Water Supply 
 

The major supply of surface water comes from the Bear River, where SSWD has licensed 
appropriative surface water rights for its Camp Far West Reservoir.  The reservoir is located on 
the Bear River approximately 7 miles northeast of Sheridan and has a total gross capacity of 
104,400 acre-feet, of which approximately 2,200 acre-feet is dead storage.  In most years the 
reservoir is full by March 1 from precipitation runoff with little or no contribution from 
snowpack runoff.  Recognizing Camp Far West Irrigation District’s senior water rights of 13,000 
acre-feet on the Bear River, SSWD has diverted a wide range of seasonal surface irrigation water 
from the Bear River, averaging close to 100,000 acre-feet per year, with no diversions during the 
drought year of 1977 and over 120,000 acre-feet during above normal and wet years.   
 

In addition to surface water rights to the Bear River, SSWD diverts local surface water 
from numerous small streams within its boundaries, including but not limited to Yankee Slough, 
Coon Creek, Markham and Auburn Ravines, and the East Side Canal.  These smaller streams 
redistribute and convey Bear River water routed through the SSWD distribution system from the 
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Camp Far West Reservoir in addition to the natural stream flows.  The following summarizes 
SSWD’s surface water rights: 
 

Summary of Surface Water Rights 
 
SSWD holds five post-1914 appropriative water rights.  Two of the five licenses 

are for the direct diversion and storage of water from the Bear River at Camp Far West 
Reservoir.  Each of these storage and direct diversion rights recognize Camp Far West 
Irrigation District’s senior priority right for 13,000 acre-feet from the Bear River.   The 
remaining three are for the natural flows available from Coon Creek, Yankee Slough, 
East Side Canal, Markham Ravine and Auburn Ravine. 

 
License 11120 (Application 10221) 

Priority:  June 13, 1941 
Source:  Bear River 
Purpose of Use: Irrigation, Domestic and Incidental Power 
Amount: (A) 250 cfs 

(B) 40,000 AF 
Season: (A) March 1 to June 30 and  

September 1 to October 31 
(B) October 1 to June 30 

 
License 11118 (Application 14804) 

Priority:  May 12, 1952 
Source:  Bear River 
Purpose of Use: Irrigation, Domestic and Incidental Power 
Amount: (A) 330 cfs 

(B) 58,370 AF 
Season: (A) May 1 to September 1 

(B) October 1 to June 30 
 

License 4653 (Application 14430) 
Priority:  August 16, 1951 
Source:  Coon Creek 
Purpose of Use: Irrigation 
Amount:  2 cfs 
Season:  About April 1 to about November 1 
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License 11121 (Application 22102) 
Priority:  April 12, 1965 
Source: (1) East Side Canal 

(2) Coon Creek 
(3) Markham Ravine 
(4) Auburn Ravine 

Purpose of Use: Irrigation 
Amount:  40.3 cfs 
Season:  April 1 to June 15 and  

September 1 to October 31 
 

License 12587 (Application 23838) 
Priority:  August 11, 1971 
Source:  Yankee Slough 
Purpose of Use: Irrigation 
Amount:  1.35 cfs 
Season:  April 1 to June 30 and 

September 1 to September 30 
 

SSWD also holds Permit 18360 (Application 26162) for appropriation from the Bear 
River for power purposes. 
 
 Table 2 illustrates the amount of water received from each of the surface water supplies 
over a five-year period (1994 – 1998).  It should be noted that the volumes reported for each of 
the smaller local streams do not include amounts that were redistributed and conveyed from the 
Bear River through the SSWD distribution system from the Camp Far West Reservoir.   The 
summary table also indicates surplus surface water deliveries from NID.  These additional 
surface water deliveries are discussed further in Section C, “Other Water Supplies.”   
 

B. Groundwater Supply 
 

Following the development of SSWD’s surface water supply system in 1964, the 
groundwater basin underlying most of the service area has recovered from being overdrawn by 1 
to 3 feet per year.  Prior to the surface water development it was believed that in excess of 
80,000 acre-feet per year was being extracted by private wells from the groundwater basin 
underlying the SSWD service area.   

 
Currently, there are only private groundwater wells in the service area, and SSWD does 

not own or operate any groundwater wells. Groundwater levels drop during drought periods from 
continued use, but recovery rates have increased during periods of high surface water 
availability.  Based on data available for the period of 1970 through the spring of 1993, the 
groundwater levels in the spring of 1993 are at approximately the same levels that existed in 



South Sutter Water District Water Management Plan            November 2003 
 

 
 
Inventory of Water Resources                              Page 11 

1970.  The groundwater levels within SSWD noticeably dropped during the drought of 1976-77 
and during the extended six-year drought period of 1987 through 1992.  However, groundwater 
levels recovered from the 1976-1977 drought to pre-drought conditions by the mid 1980s; and 
the groundwater levels, for the most part, appear to have recovered from the extended six-year 
drought.  The very southeastern portion of the service area is an exception as it has not fully 
recovered from the increased pumping during drought periods.  This area is a small portion of 
SSWD but needs close monitoring. 

 
Figure 4 is a map of the SSWD service area showing lines of equal groundwater 

elevation in wells as of spring 1993; and Figure 5 is a map of the same area showing lines of 
equal groundwater depth of in wells as of spring 1993.  These two maps are based on semi-
annual and monthly groundwater level monitoring well data collected by SSWD and the 
California Department of Water Resources (DWR). 

   
As a whole, the groundwater basin underlying the SSWD service area has been operating 

well as a conjunctive supply with the surface water; and the underlying basin has proven to be an 
important and reliable supply in times of surface water shortages. Surface water supplies are 
utilized as much as possible during all years; but during drier years surface water supplies are 
interrupted, and total irrigation demands are met by increasing groundwater extraction and 
cropping changes.   

 
C. Other Water Supplies 

 
SSWD, on a year-to-year basis, contracts with NID to purchase surplus surface water 

held under its pre-1914 water rights that may be available at the downstream end of NID’s 
system.  When available, historically May through September, surface water from NID is mostly 
conveyed through Auburn Ravine with some deliveries available from Coon Creek.  Operational 
records from 1986 – 1998 indicate that NID has delivered an average of 7,842 acre-feet of 
surface water with deliveries ranging from zero during the drought year of 1988 to 
approximately 17,450 acre-feet during the wet year of 1996.  SSWD usually places a request for 
surplus water with NID during April or May and outlines an anticipated monthly schedule of 
deliveries for the upcoming irrigation season.  Reasonable adjustments in the delivery quantities 
during the irrigation season can be made and realized at SSWD’s service area following a 48-
hour notification to NID.  If additional water becomes available from NID during the irrigation 
season, it is normally distributed and made available on a pro-rata acreage basis to all crop users 
within the SSWD service area.  

 
D. Source Water Quality Monitoring Practices 

 
SSWD has not experienced significant water quality problems from waters originating 

within the Bear River drainage, and currently does not have a water quality-monitoring program 
at this time.   The main source of surface water emanates from the Bear River and is 
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supplemented by water imported by NID via the Auburn Ravine and small amounts of water 
during the spring months from smaller localized streams.  Upstream dischargers, such as the City 
of Auburn’s Ophir Sewage Plant, contribute to the flows diverted out of the Auburn Ravine.  The 
unincorporated area of Sheridan releases sewage effluent into Yankee Slough; the city of 
Lincoln sprinkles effluent on ground whose rainfall runoff reaches SSWD; and the city of 
Roseville releases treated water into Pleasant Grove Creek.  Coon Creek flows also consist of 
return flows from upstream entities.  

 
With the exception of the Bear River, all of the waterways within the SSWD service area, 

from Yankee Slough on the north to Curry Creek on the South, are located within the northern 
third of the Central Valley Regional Water Quality Control Board's (CVRWQCB) Drainage 
Basin 19 as defined in the CVRWQCB’s Inland Surface Water Plan (ISWP).  The ISWP was 
adopted by the State Water Resources Control Board to protect surface water quality, and the 
CVRWQCB categorized all of the natural water bodies, improved waterways, and constructed 
channels that are dominated by agricultural supply and drainage water.  All of the drainage 
courses within SSWD are classified as either Category B or Category C-3 in the CVRWQCB’s 
ISWP.  Category B water bodies consist of natural water bodies dominated by either agricultural 
supply or drainage water; and Category C-3 water bodies are natural dry washes that have been 
altered and now carry agricultural supply water or return flows during defined time periods.  
Yankee Slough and Curry Creek have been categorized as C-3, and all other natural water body 
streams within the District are Category B.   Figure 2 is a map of the SSWD service, which 
shows the location of the entire natural and improved drainage courses as well as the major 
surface water intakes, and surface water operational spills to and from the SSWD irrigation 
system.  Figure 6 is a map of the SSWD irrigation system prepared in 1992 in connection with 
the ISWP.    

  
SSWD attempts to operate its water delivery system with minimal spills; however, 

operational and seasonal spills are inherit utilizing open ditches and natural channels for 
conveyance facilities.  Seasonal spills are also necessary for the predominant crop of rice.  The 
Bear River Drive Pipeline, which primarily supplies water to orchards, has minimal seasonal 
spills returning to the Bear River.  Yankee Slough surplus flows return to the Bear River 
channel.  Ping Slough, Bertolini Drain, Line 3 Drain, and Line 3b Drain all eventually spill into 
Coon Creek west of the East Side Canal and thence drain into Reclamation District 1001's main 
canal.  The Auburn Extension operational spills also drain into Coon Creek and thence into RD 
1001's main canal.  All other remaining operational spills within the District eventually flow to 
the Natomas Cross Canal.  The Natomas Central Mutual Water Company and the Pleasant 
Grove-Verona Mutual Water Company use water within the Natomas Cross Canal.      

 
E. Water Uses in South Sutter Water District Service Area 

 
1. Agricultural 
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Table 1 depicts the agricultural uses of land under irrigation within the SSWD 
service area as illustrated in Figure 7.  In recent years, SSWD has delivered water to as 
much as 29,000 acres in rice production.  Irrigation of land in rice production represents 
approximately 82 percent of all lands (35,500 net acres) that are irrigated by SSWD 
surface water.  Approximately 2,200 net acres of irrigated pasture make up 6 percent of 
the area served by SSWD; and approximately 3,800 net acres of fruit and nut orchards 
combine for 11 percent of the area served by SSWD, with 500 acres of miscellaneous 
row and field crops making up the remaining 1 percent of the 35,500 acres of lands 
irrigated by SSWD surface water. 

 
2. Environmental 

 
SSWD is required to release certain minimum flows to maintain fish life in the 

Bear River below the Camp Far West Diversion Dam.  The SWRCB issued Licenses 
11118 and 11120 (Applications 14804 and 10221, respectively) which require SSWD to 
maintain a minimum flow of 25 cfs during the spring months of April through June, and a 
minimum flow of 10 cfs during the 9 months of July through March of each succeeding 
year, or the inflow to the reservoir, whichever is less. 

 
3. Recreational 

 
The Camp Far West Reservoir has recreation facilities located within two 

recreational areas along the shoreline.  The north facility is larger and is open to the 
public year round for day and overnight use.  The south facility is open for day and 
overnight use during the months of April through October.  SSWD operates the 
recreation facilities through a concessionaire under the administration of the Department 
of Water Resources.  The recreational area located on the north side of the reservoir 
consists of 253 acres and the south recreational area comprises 110 acres.  As of 1980, 
these two areas collectively consisted of 92 overnight campsites, plus one group 
overnight campsite, 108 day-use picnic sites, two day-use group picnic sites, 10 RV 
vehicle sites, two boat ramps, two beaches, one water treatment plant, and two sewage 
lagoons.   Recreational activities include camping, swimming, boating, water sports, and 
fishing.  Hunting is prohibited.  

 
Recreation use at the reservoir is influenced by the water surface elevation of the 

reservoir created by the Camp Far West Dam.  Historically, the reservoir is full during 
the spring and is drawn down throughout the summer to fulfill irrigation demands and 
then refills during the late fall and winter.   In recent years the recreation facilities at 
Camp Far West Reservoir have experienced as many as 100,000 overnight visitors and 
over 60,000 day-use visitors. 

 
Aside from the public recreational facilities at the Camp Far West Reservoir, no 
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other public recreational facilities exist at or near SSWD’s associated water conveyance 
facilities.  The public has some limited access for fishing and other activities along the 
Bear River and the local streams where public roads run adjacent to or intersect the 
natural or improved watercourses.      

 
4. Municipal and Industrial 

 
Aside from the power plant located at the base of the Camp Far West Dam that 

went into commercial operation in 1985, there is an insignificant amount of water, less 
than 2,000 acre-feet per year, used for municipal and industrial purposes within the 
SSWD service area. 

    
5. Groundwater Recharge 

 
Under Assembly Bill No. 3030, SSWD developed a groundwater management 

plan to efficiently manage the groundwater resources within the SSWD area and to 
continue with an efficient and effective conjunctive use program.   SSWD currently 
monitors 25 private wells on a semi-annual basis including spring and fall measurements 
within its boundaries and other wells within the area are monitored by DWR and the 
Sutter County Agricultural Commissioner. 

 
The Camp Far West Project was developed as a conjunctive use program and 

provides a reliable source of surface water in most years when a full reservoir is 
available. Landowners are encouraged to first purchase and use available surface water 
and only use groundwater supplies when supplemental supplies are necessary.  
Operations with the Camp Far West Project in place since 1964 have replenished 
groundwater extracted by its landowners except in the extreme southeastern portion of 
SSWD.  Since 1964, the recharge to the groundwater basin has been effectively 
accomplished from the conveyance facilities and displacement of groundwater irrigation 
with surface water irrigation.  SSWD does not currently have any additional recharge 
facilities other than its existing reservoir and conveyance facilities.   A copy of the 
District’s adopted groundwater management plan is attached as Appendix 3.   

  
6.  Transfers and Exchanges 

 
SSWD, on a year-to-year basis, contracts with NID to purchase surplus surface 

water held under its pre-1914 water right that may be available at the downstream end of 
NID’s system.  When available, historically from May through September, surface water 
from NID is mostly conveyed through the Auburn Ravine, with some deliveries available 
from Coon Creek.  Operational records from 1986 – 1998 indicate that NID has delivered 
an average of 7,850 acre-feet of surface water, with deliveries ranging from zero during 
the drought year of 1988 to approximately 17,450 acre-feet during the wet year of 1996.  
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SSWD entered into a settlement agreement with the Department of Water 

Resources in February of 2000 for the purpose of avoiding prolonged legal process of the 
SWRCB Phase 8 Bay-Delta hearing.  This settlement will require SSWD to release an 
additional 4,400 AF of water into the Bear River during dry and critical years.  SSWD 
facilitates the transfer of surface supply entitlements within its boundaries.  Water users 
are allowed to move water amongst their land holdings within the District’s boundaries.   

 
7. Other Uses  

 
Irrigation water routed through the Camp Far West Reservoir passes through a 6.8 

MW hydroelectric power plant located at the base of the Camp Far West Dam.  Releases 
through the dam are primarily dependent upon variable irrigation demands and 
downstream fish maintenance flows.  However, efforts are made to optimize energy 
production through the power plant without impacting downstream irrigation and fish 
maintenance flows. 

 
F. Drainage from South Sutter Water District Service Area 

 
Figure 2 is a map of the SSWD’s service area which illustrates the location of all natural 

and improved drainage courses as well as the major surface water intakes and surface water 
operational spills to and from the SSWD irrigation system.  Figure 6 is a map of the SSWD 
irrigation system prepared in connection with the District’s Inland Surface Waters Plan.    

  
The Bear River Drive Pipeline, which primarily supplies water to orchards, has minimal 

seasonal spills returning to the Bear River.  Yankee Slough surplus flows return to the Bear 
River channel.  Ping Slough, Bertolini Drain, Line 3 Drain, and Line 3b Drain all eventually spill 
into Coon Creek west of the East Side Canal and thence drain into Reclamation District 1001's 
main canal one mile east of Verona.  The Auburn Extension operational spills also drain into 
Coon Creek and thence into RD 1001's main canal.  All other remaining operational spills 
eventually flow to the Natomas Cross Canal.  Water within the Natomas Cross Canal is used by 
the Natomas Central Mutual Water Company and the Pleasant Grove -Verona Mutual Water 
Company. 

 
SSWD does not have a surface drain water quality monitoring program in place that 

monitors water quality levels discharged from the service area.         
 
G. Water Accounting 

 
1. Quantification of South Sutter Water District’s Water Supplies 

 
Table 2 provides a summary of the surface water supplies available and used by 
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SSWD for the period 1994 - 1998.  As can be seen from the five-year average table 
contained in Table 2, during the 1994 - 1998 period, 88 percent of the surface water 
supply was developed from the Bear River.  Approximately 9½ percent of the total 
surface water supply was provided by NID while another 2½ percent was made up from 
local water supplies.  These local water supplies consist of the ephemeral streams 
traversing the SSWD service area.  These local supplies comprise up-slope drain water 
including reclaimed or recycled water from upstream M & I users.   

 
Table 5 presents the monthly surface water supplies and effective precipitation 

available and used by the District during April through October of 1998.  Because 
groundwater is pumped by individual landowners, this data is not available to the SSWD. 
 It is assumed that the groundwater is used to make up the difference between the 
available surface water and effective precipitation to meet the agricultural water cropping 
needs.  

 
2. Tabulation of Water Uses 

 
Table 6 provides an estimate of the conveyance system losses for the 1998 

season.  It should be noted these losses are not losses to the entire system with the 
exception of evaporation.  The seepage losses provide groundwater recharge, and the 
operational spills provide water supplies for downstream irrigation districts.  Table 7 
provides a summary of the crop water needs for 1998.   

 
3. Overall Water Budget  

 
Table 8 provides the overall water budget for the 1998 season.  It should be noted 

that estimates for Environmental Consumptive Use, Groundwater Recharge, groundwater 
pumping by individual users, and on-farm drain/spill water leaving the District were not 
computed as reasonable estimates must be based on additional data. 

 
H. Water Supply Reliability 

 
The surface water supply provided by SSWD is as reliable as the natural hydrologic 

conditions allow.  The development of the surface water supply has provided increased 
reliability of groundwater resources available to individual water users.  Therefore, the overall 
water supply provided jointly by SSWD and individual groundwater wells is considered to be 
reliable.   

 
4. REVIEW OF PREVIOUS WATER MANAGEMENT ACTIVITIES 
 
 A. Previously Implemented Water Management Practices or EWMPs 
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The overall Camp Far West Project can be considered as the previously implemented 
water management practice by SSWD that has improved overall system reliability in order to 
optimize water supplies for agricultural purposes within the SSWD service area.  In addition to 
the overall project, SSWD has continued with many maintenance and ongoing management 
practices to maintain the overall system integrity.  These water management practices include 
maintenance of existing facilities by SSWD personnel and through contracts.  In addition, the 
on-farm irrigation practices currently applied by rice growers within the Sacramento Valley have 
improved the overall water management of the SSWD system.   

 
B. Current EWMP Implementation Efforts and Expected Results 
 
In 1999, SSWD authorized MBK Engineers to undertake an overall system analysis for 

the purpose of increasing surface water supplies to further offset groundwater pumping.  This 
system analysis is expected to generate a list of projects for the purpose of increasing the surface 
water delivery system and flexibility within the existing water rights of SSWD.  It is expected 
that a list of projects to develop increased capacity may be determined to be cost effective, 
thereby offsetting the groundwater currently consumed by individual water users.  This will 
further provide opportunities for SSWD to maximize the use of both surface and groundwater 
and may present opportunities for future water sales to areas of need outside of SSWD 
boundaries.  
 
5.  IDENTIFICATION OF EFFICIENT WATER MANAGEMENT PRACTICES 

 
A. Generally Applicable EWMPs 

 
1. Prepare and Adopt a Water Management Plan 
 
SSWD’s objective is to optimize the management of the available resources 

through short and long-term planning efforts described in this WMP.  SSWD has 
reviewed and adopted this WMP with the intent to use it as a tool in accomplishing this 
objective.  SSWD is determined to update the WMP in accordance with AB 3616 
guidelines, thereby continuing its commitment to successfully implement all appropriate 
EWMPs.    

 
2. Water Conservation Coordinator 

 
SSWD’s Water Conservation Coordinator for this WMP is Mr. Brad Arnold, 

General Manager of SSWD. 
 
3. Support Availability of Water Management Services to Water Users 

 
SSWD believes it is important to provide information on the available resources 
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growers can utilize in daily farm operations.  This includes facilitating opportunities for 
on-farm system evaluations, providing resources on improved irrigation scheduling 
techniques, and informing water users as to the programs available for increasing energy 
efficiency such as through the incentives offered for pump efficiency testing and repair.  
SSWD currently assembles general information on a regular basis that is available at the 
SSWD office.  SSWD is committed to support the exchange of materials related to these 
topics and intends to provide growers with additional materials and coordinate with third 
parties as appropriate, through the efforts of the water conservation coordinator, to 
accomplish this EWMP.  

 
4. Improve Communication and Cooperation 
 
SSWD fundamentally believes that communication and cooperation between 

water users, the District, and local, state, and federal agencies is essential to effectively 
manage the available resources.  An example of this EWMP is the coordination between 
SSWD and DWR in regard to the monitoring of groundwater levels in the local area.  The 
information gathered from this data collection is shared between DWR and SSWD in 
order to aid in the evaluation of managing the available groundwater resources.  In 
addition, SSWD and DWR cooperate on the releases of water pursuant to its settlement 
agreement.  SSWD will continue to work closely with DWR and the groups listed above 
to enhance the operation of the Districts system. 

 
5. Evaluate District Policies 
 
SSWD understands that there are three basic components to a water delivery 

service including equity, reliability, and flexibility.  When considering modifications to 
District policies and facilities, SSWD is aware of the significance to optimize these 
components.  SSWD believes that it is also important to recognize the evolving demands 
of the water users based on improved water management practices and to incorporate the 
means to meet the demands by updating and enhancing District policies as necessary.   

 
6. Evaluate and Improve Pump Efficiencies 
 
As mentioned previously, SSWD owns and operates lift pumps that are tested on 

an as needed basis.  SSWD intends to conduct pump efficiency tests in the future, 
depending on the available funding.  SSWD believes that optimizing energy use 
efficiency may be best accomplished by evaluating and improving operational efficiency, 
such as with a variable frequency drive, in conjunction with pump efficiency testing. 

 
SSWD does not own or operate any groundwater wells. 
 

B. Facilitation EWMPs (1-4) 
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1. Facilitate Alternative Land Use 

 
As defined in Appendix A of the MOU, the facilitation of voluntary compensated 

land use is to assist in the control of problem drainage.  The soils section of this WMP 
indicate that the soils within SSWD are generally well drained, and therefore do not 
exhibit areas of inadequate drainage.  In addition, it is outside of SSWD’s authority to 
take action to facilitate alternative land uses.  Land use changes are made by individual 
landowners.  SSWD provides surface water to users within its boundaries that are in good 
standing through compliance with rules and regulations.  SSWD does nothing to deter 
land use changes.  SSWD would deliver water to lands that make alternative uses if it 
was compliant with existing rules and regulations.  

 
For the reasons identified above, this EWMP is considered demonstrably 

inappropriate. 
 
2. Facilitate Use of Available Recycled Water 

 
Upstream M & I water users release treated effluent into local channels that flow 

through SSWD.  This water is diverted by SSWD pursuant to its water rights as part of 
the overall water supply.  There is no recycled water generated within SSWD boundaries. 
 Therefore, all available recycled water is used by SSWD, and this EWMP is fully 
implemented. 

 
3. Facilitate Financial Assistance 
 
SSWD provides no direct financial assistance to its water users.  SSWD intends to 

have its Water Conservation Coordinator develop a list of available financial aid to 
farmers with assistance from DWR that will be available to District water users.  This list 
should include funding source (grant or loan) procedures, potential future requirements, 
and water user contact name and phone number.  The list is scheduled for compilation 
and distribution by December 2004.  Therefore, SSWD accepts this EWMP for 
implementation.   

 
4. Facilitate Voluntary Water Transfers 

 
SSWD currently facilitates and promotes voluntary water transfers amongst single 

farm units based on ownership within its service area.  This means that, for example, a 
farming corporation may fully irrigate a crop on a particular field with surface water 
using the combined allocations from other fields owned by the corporation.  The other 
fields are fallowed or irrigated with groundwater.  Records of past voluntary surface 
water transfers are not maintained by SSWD.  Voluntary surface water transfers between 
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different landowners are not permitted.  During drought periods, SSWD permits the 
flexibility to convey groundwater through SSWD facilities, if capacity is available, for 
use amongst single farm units based on ownership.  Therefore, this EWMP has been fully 
implemented.   

 
 C. EWMPs (5-11) with Detailed Analysis 

 
  1. Line or Pipe Ditches and Canals 
 

This EWMP is currently being implemented to a satisfactory level, as lining and 
piping occur to meet operational requirements and conditions.  It is not appropriate for 
this EWMP to be implemented extensively as the surface water delivery system helps 
meet groundwater recharge for this conjunctive use system; the conveyance losses 
account for approximately 6,000 AF per year of recharge.  The lining or piping of the 
ditches and canals may have adverse environmental impacts to those natural canals and 
laterals within the SSWD. 

 
  2. Increase Water Ordering/Delivering Flexibility 
 

SSWD believes this EWMP is satisfactorily implemented.  SSWD allocates only 
a partial surface water supply to its water users; and because of the delivery system 
characteristics, it is believed flexibility is at a peak.  Water ordering for the subsequent 
day has proven satisfactory for its water users for many years.  This daily requirement 
provides SSWD the necessary time to make adjustments at its diversion facilities and to 
assure the changes are effective throughout the system.   

 
  3. Construct/Operate Tail Water and Spill Recovery System 

 
SSWD staff operates the facilities to minimize tail water and spill at eight sites 

leaving SSWD.  Individual water user facilities are able to capture and use tail water 
internal to SSWD.  Because these sites are used as an operational guide, SSWD believes 
this EWMP is fully implemented and that there is no additional opportunity to capture 
water leaving SSWD boundaries.  However, SSWD lacks data to support its belief and 
intends to take appropriate action to support its position.  This is further described under 
EWMP #10.   

 
  4. Optimize Conjunctive Use 

 
The objective behind the construction of Camp Far West Reservoir is to reduce 

groundwater extraction and to provide in-lieu groundwater recharge by supplying water 
users with a partial surface water supply.  For this reason, SSWD believes this EWMP 
has been implemented to a satisfactory level.  SSWD continues to seek opportunities to 
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increase surface water deliveries to offset potential adverse impacts to the groundwater 
basin and reduce overall water supply costs for water users.  

 
SSWD is currently undertaking a project to improve diversion efficiency in its 

main canal.  This project will allow SSWD to increase the rate of flow through its main 
canal to accommodate increased deliveries from Camp Far West Reservoir during wetter 
years.  This potential benefit is intended to offset the surface water made available during 
dryer years under its Bay-Delta Settlement Agreement with the DWR.  The Settlement 
Agreement and the Canal Improvement Project provide direct benefit to the Delta.   

 
  5. Automate Canal Structures 
 

SSWD accepts the EWMP and intends to gather data on the quantity of water 
leaving the District through EWMP #10.  The resulting data will allow SSWD to evaluate 
the potential benefit from automating the canal structures.   

 
  6. Water Measurement / Water Use Update 
 

SSWD currently measures water to each customer to assure equitable distribution 
of the available surface water supply.  These flow measurements are gathered from 
propeller flow meters and water level data using a theoretical rating for a weir structure.  
This equipment was calibrated before or at the time of installation and is estimated to 
provide a flow rate of within +/-10 percent of the actual flow.  Recalibration of these 
measurement devices will depend on the funding available.  Updated water use reports 
are provided to water users midway through the irrigation season to advise of water use 
and applicable charges for payment to SSWD. 

 
SSWD accepts this EWMP and will continue to implement the water 

measurement objectives under its current policies and authority through the assessment 
of the various spill sites in order to develop a summary package identifying locations of 
improved flow measurement and methods to facilitate funding acquisitions.  The 
resulting data from this EWMP will prompt the detailed evaluation of EWMPs #7 and #9. 
 The estimated schedule and costs to accomplish the reconnaissance level investigation 
for this EWMP are detailed further in this WMP. 

 
  7. Pricing and Incentives 
 

SSWD establishes prices based on available surface water supplies in a manner to 
cover its costs and provide an appropriate operational reserve fund.  An example of the 
rate structure is provided in Appendix 2 of this WMP.  Considering SSWD provides only 
partial water supplies to its users and desires to maximize surface water deliveries in 
order to maintain groundwater conditions, price incentives are not appropriate.  In 
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essence, SSWD prices its water at the minimum price to facilitate maximum surface 
water use.  Therefore, there is no opportunity to adopt price incentives.

 
6. SCHEDULES, BUDGETS, AND PROJECTED RESULTS 
 
 Schedule 
 
 EWMP #3:  SSWD will obtain or develop a summary of financial assistance and 
 distribute to its landowners by December 2004. 
 
 EWMP #7, #9, and #10:       
 
 1. SSWD intends to perform a reconnaissance level investigation of the various 
 spill sites by August 2004. 
 
 2. By November 2004, SSWD will prepare a summary package and estimated range 

of costs for developing improved measurement at the designated sites to facilitate the 
acquisition of funding. 

 
 3. The next step is to locate available funding to construct and install the appropriate 

facilities.  The schedule will depend upon the extent of flow measurement analysis and 
available funding. 

 
 Budget 
 
 EWMP #3:  The expected cost to implement this EWMP is expected to be minimal, 
 less than $2,500. 
 
 EWMP #7, #9, and #10:       
 
 1. Reconnaissance Field Visit (including documentation):  $  3,000 
  2. Summary Document:       $  5,000
 3. Alternative Cost Estimates:      $10,000 
 4. Search for Available Funds:      $  3,000 
           $21,000 
 
 Projected Results 
 
 EWMP #3:  Education of available financial assistance to growers. 
 
 EWMP #7, #9, and #10:  Develop a data gathering plan or strategy to evaluate the 
 appropriateness of EWMPs #7, #9, and #10.   
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7. REVIEW, EVALUATION, AND ADOPTION OF WATER MANAGEMENT 

PLAN 
 

SSWD has reviewed and formally adopted this WMP as part of the District’s strategy to 
enhance overall system management.  The District intends to update the WMP in accordance 
with AB 3616 guidelines, thereby continuing the commitment to successfully implement all 
appropriate EWMPs.    

 
8. IMPLEMENTATION OF JUSTIFIED EFFICIENT WATER MANAGEMENT 

PRACTICES 
 
As described in Section 4 of this WMP, EWMP #1 is demonstrably inappropriate and 

EWMPs #2, #4 – #8, and #11 are considered to be successfully implemented.  EWMP #3 is 
scheduled for successful implementation by December 2004 whereby the District will 
disseminate information regarding financial assistance to water users.  

 
Short term, the District is developing a data gathering strategy as part of EWMP #10 to 

evaluate the appropriateness of EWMPs #7 and #9 as outlined in Section 6 of this WMP.  Long 
term, the District anticipates that each appropriate EWMP will be successfully implemented in 
some manner.  
 
9. MONITOR, EVALUATE, AND UPDATE WATER MANAGEMENT PLAN 
 

SSWD intends to adhere to the implementation schedule of justified EWMPs outlined in 
Section 6.  The schedule specifically addresses EWMPs #3 and #10.  The results of EWMP #10 
will facilitate the further evaluation of EWMPs #7, and #9.  SSWD remains committed to 
maximizing surface water use to offset the effect of groundwater pumping by ensuring the 
flexibility in implementation of the EWMPs.  The status and success of the implementation 
process will be documented in the progress reports to this WMP. 

 
The major constraint to implement the justified EWMPs is funding.  SSWD will seek 

funding opportunities upon acceptance of proposed site modifications.   
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Table 5 

 
1998 Water Supplies 

 
Month 

 
Surface water1 

(acre-feet) 

 
Groundwater2 

(acre-feet) 

 
Effective 

precipitation3 
(acre-feet) 

 
Total 

(acre-feet) 
 

April 
 

127 
 

 
 

3,185 
 

3,312 
 

May 
 

15,499 
 

 
 

3,700 
 

19,199 
 

June 
 

19,191 
 

 
 

30 
 

19,221 
 

July 
 

33,216 
 

 
 

0 
 

33,216 
 

August 
 

30,703 
 

 
 

0 
 

30,703 
 

September 
 

11,972 
 

 
 

574 
 

12,546 
 

October 
 

3,655 
 

 
 

1,646 
 

5,301 
 

Total 
 

114,362 
 

 
 

9,135 
 

123,497 
 

 

                                                 
1  Surface water data from Table 2.   

2  Quantities of groundwater pumped are unknown by SSWD.  Wells are privately owned and operated.   

3  Calculated as 51% of the rainfall occurring during the given month on the planted acres of 35,528 acres (Table 1).     
Precipitation data from Nicholas 2 Station, National Climatic Data Center.   



 
Table 6 

 
1998 Conveyance System Losses 

 
Reach or Lateral 

 
Length1 
(miles) 

 
Seepage2 

(acre-feet) 

 
Evaporation3 

(acre-feet) 

 
Operational 

spills4 
(acre-feet) 

 
Total losses 
(acre-feet) 

 
Constructed/Earth-Lined (SSWD      
Canal - Bear River) 

 
69.3 

 
5,130 

 
190 

 
__ 

 
5,320 

 
Natural and Constructed/Earth-         
Lined 

 
49.6 

 
590 

 
270 

 
__ 

 
860 

 
Coppin Dam - Terminus of                
SSWD Control 

 
__ 

 
__ 

 
__ 

 
__ 

 
__ 

 
Total 

 
118.9 

 
5,720 

 
460 

 
--- 

 
6,180 

 
 

                                                 
1  Length of reach or lateral from Table 3. 

2  Conveyance system seepage was estimated at 5% of the total supply, Table 2.   

3  Evaporation from the conveyance system was estimated using an average width of 7.5 feet for the constructed/earth-lined 
reaches, and 15 feet for the natural and constructed/earth lined reaches, and an evaporation rate of 3.0 acre-feet per acre.   

4  Spill sites are to be evaluated under EWMP #10 to implement flow measurement technologies.   



 
Table 7 

 
1998 Total Crop Water Needs 

 
Crop 

 
Crop 
area1 

(acres) 

 
Planting2 

month 

 
Harvest2

month 

 
Crop ET3 
(AF per 

acre) 

 
Leaching 

requirement4 
(AF per acre) 

 
Cultural 
practices5 

(AF per acre) 

Total crop 
water needs6 

(AF) 
 
Rice 

 
29,000 

 
 

 
 

 
3.5 

 
0.35 

 
1.25 

 
147,900 

 
Pasture 

 
2,177 

 
 

 
 

 
3.6 

 
0.36 

 
--  

 
8,621 

 
Fruit Orchards7 

 
1,271 

 
 

 
 

 
3.2 

 
0.32 

 
--  

 
4,474 

 
Nut Orchards8 

 
2,540 

 
 

 
 

 
3.2 

 
0.32 

 
--  

 
8,941 

 
Corn/Sudan 

 
300 

 
 

 
 

 
2.0 

 
0.20 

 
--  

 
660 

 
Bean 

 
200 

 
 

 
 

 
1.4 

 
0.14 

 
--  

 
308 

 
Alfalfa or Clover 

 
40   3.5 

 
0.35 --  154 

 
All Other Miscellaneous 

 
0 

 
 

 
 

 
-- 

 
-- 

 
-- 

 
-- 

 
Total  

 
35,528 

 
 

 
 

 
 

 
 

 
 

 
171,058 

                                                 
1  Crop area data from Table 1. 
2  Planting and harvest dates are not provided to SSWD by the water user. 
3  Source is Table 23, page 37 of DWR Bulletin 113-3, 1974.   
4  Leaching requirement is estimated to be 10% of published Crop ET.   
5  Cultural practices assumed for rice of 1.25 AF/acre is consistent with USBR’s method for determining water need.   
6  Total crop water needs = { Crop ET + Leaching requirement + Cultural practices } x  Crop area 
7  Fruit Orchards ET = Deciduous Orchard ET from DWR Bulletin 113-3 
8  Nut Orchards ET = Deciduous Orchard ET from DWR Bulletin 113-3  



 
Table 8 

 
1998 Overall Water Budget1 

(acre-feet) 
 
District Beneficial Uses 

 
 

 
 

 
 

 
 

 
Total Crop Water Needs 

 
(Table 7) 

 
 

 
171,058 

 
 

 
Environmental Consumptive Use2 

 
 

 
minus 

 
 

 
 

 
Groundwater Recharge2 

 
 

 
minus 

 
 

 
 

 
        Effective Precipitation (Table 5) minus 9,135 

 

 
Water Exchanges or Transfers 

 
 

 
plus or minus 

 
0 

 
 

 
 

 
Total Crop Irrigation Water Needs 

 
161,923 

 
Total Surface Water Supply 

 
(Table 5) 

 
 

 
114,362 

 

 
District Non-Beneficial Uses 

 
 

 
 

 
 

 
 

 
Conveyance System Seepage3 

 
(Table 6) 

 
minus 

 
5,720 

 
 

 
Conveyance System Evaporation 

 
(Table 6) 

 
minus 

 
460 

 
 

 
Conveyance System Spills3, 4 

 
(Table 6) 

 
minus 

 
 

 
 

 
Consumptive Use by Riparian Vegetation2 

 
 

 
minus 

 
 

 
 

 
 

 
Total Available Surface Water Supply for Users 

 
108,182 

 
On-farm Drain/Spill Water Leaving the District2 

 
 

 
minus 

 
 

 
 

 
Deep Percolation5 

 
 

 
EQUALS 

 
 

 
 

 

                                                 
1  Overall Water Budget does not include an estimate of groundwater pumped by individual water users.   
2  No estimates are calculated by SSWD.   
3  Although seepage and spill are identified as District non-beneficial uses, this was not lost to the overall system and is available for other and later 

beneficial uses.   
4  Spill sites are to be evaluated under EWMP #10 to implement flow measurement technologies.   
5

  Reasonable deep percolation estimates may be calculated after implementation of EWMP #10.   
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Figure 3
South Sutter Water District
Soil Classification Map
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104 - Capay silty clay, 0-2% slopes
105 - Capay silty clay, occasionally flooded, 0-2% slopes
109 - Capay clay, hardpan substratum, 0-2% slopes
110 - Clear Lake silt loam, 0-2% slopes
111 - Clear Lake silt loam, frequently flooded, 0-2% slopes
112 - Clear Lake clay, 0-2% slopes
117 - Columbia fine sandy loam, 0-2% slopes
119 - Columbia fine sandy loam, clay substratum, 0-2% slopes
121 - Columbia fine sandy loam, frequently flooded, 0-2% slopes
123 - Cometa loam, 0-2% slopes
128 - Exeter sandy loam, 0-2% slopes
129 - Galt clay, 0-2% slopes
130 - Galt clay, frequently flooded, 0-2% slopes
132 - Gridley clay loam, 0-1% slopes
133 - Holillipah loamy sand, 0-2% slopes
134 - Holillipah loamy sand, channeled, 0-2% slopes
135 - Holillipah loamy sand, frequently flooded, 0-2% slopes
136 - Holillipah sandy loam, 0-2% slopes
140 - Marcum clay loam, 0-2% slopes
141 - Marcum clay loam, siltstone substratum, 0-1% slopes
142 - Marcum clay loam, occasionally flooded, 0-2% slopes
144 - Nueva loam, 0-1% slopes
145 - Nueva loam, occasionally flooded, 0-1% slopes
158 - San Joaquin sandy loam, 0-2% slopes
159 - San Joaquin sandy loam, occasionally flooded, 0-2% slopes
162 - Shanghai silt loam, 0-2% slopes
163 - Shanghai silt loam, clay substratum, 0-2% slopes
164 - Shanghai silt loam, clay substratum, frequently flooded, 0-2% slopes
165 - Shanghai silt loam, frequently flooded, 0-2% slopes
168 - Shanghai Variant loamy sand, 0-1% slopes
169 - Snelling loam, 0-2% slopes
170 - Snelling loam, occasionally flooded, 0-2% slopes
174 - Tisdale clay loam, 0-2% slopes
175 - Yuvas loam, 0-2% slopes
w - Water surface

104 - Alamo-Fiddyment complex, 0-5% slopes
140 - Cometa sandy loam, 1-5% slopes
141 - Cometa-Fiddyment complex, 1-5% slopes
142 - Cometa-Ramona sandy loams, 1-5% slopes
146 - Fiddyment loam, 1-8% slopes
147 - Fiddyment-Kaseberg loams, 2-9% slopes
162 - Kilaga loam
174 - Ramona sandy loam, 0-2% slopes
175 - Ramona sandy loam, 2-9% slopes
176 - Redding and Corning gravelly loams, 2-9% slopes
178 - Riverwash
181 - San Joaquin sandy loam, 1-5% slopes
182 - San Joaquin-Cometa sandy loams, 1-5% slopes
192 - Xerofluvents, sandy
193 - Xerofluvents, occasionally flooded
194 - Xerofluvents, frequently flooded
w - Water surface

Placer County Soils
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Figure 7
South Sutter Water District
Land Use Map
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SOUTH SUTTER WATER DISTRICT 

 

WATER MANAGEMENT PLAN 

 

 

Excerpts from NRCS Soils Survey  
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SOUTH SUTTER WATER DISTRICT 

 

WATER MANAGEMENT PLAN 
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TO 

 

SOUTH SUTTER WATER DISTRICT 

 

WATER MANAGEMENT PLAN 

 

SSWD Groundwater Management Plan - 1995  

















 

 

  
  

EFFICIENT WATER MANAGEMENT PRACTICES 

(EWMPs) 

 DETAILED ANALYSIS SPREADSHEETS 

 

TO 

 

SOUTH SUTTER WATER DISTRICT 

 

WATER MANAGEMENT PLAN 



South Sutter Water District

Table 1. EWMP Analysis Summary Table

EWMP Environmental Third Party Indirect Water Supplier Financial EWMP
EWMP Fully Demonstrably Technically Effects Allocation Effects Economic Effects B/C Ratio Analysis Accepted? 

Implemented? Inappropriate? Infeasible? B N I IN B N I IN B N I IN (25 years) (Yes/No) (Yes/No)
List A. 
Facilitating 
Practices

1. Facilitate Alternate 
Land Use

No Yes No No

2. Facilitate Use of 
Available Recycled 
Water

Yes No No Yes

3. Facilitate Financial 
Assistance No No No Yes

4. Facilitate Voluntary 
Water Transfers

Yes No No Yes

List B 5. Line or Pipe 
Ditches/Canals Yes No No 0 0 0 0 0 0 0 0 0 0 0 0 Yes

6. Increase Water 
Ordering/Delivering 
Flexibility

Yes No No 0 0 0 0 0 0 0 0 0 0 0 0 Yes

7. Construct/Operate 
Tailwater and Spill 
Recovery System

Yes No No 0 0 0 0 0 0 0 0 0 0 0 0 Yes

8. Optimize 
Conjunctive Use Yes No No 0 0 0 0 0 0 0 0 0 0 0 0 Yes

9. Automate Canal 
Structures

No No No 0 0 4 2 0 0 3 1 0 0 3 0 #DIV/0! Yes

List C 10. Water 
Measurement/Water 
Use Update

0 0 6 1 0 0 3 1 0 0 3 0 #DIV/0! Yes

11. Pricing and 
Incentives

0 0 6 1 0 0 3 1 0 0 0 3 #DIV/0! Yes

Shading = "Facilitate" EWMPs that use a different analysis to determine the extent a water supplier is able to facilitate them.

B = Beneficial;  I = Insignificant;  N = Negative;  IN = Indeterminate

(9:51 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\SUMMARY_ 

Tab:  Summary Table Page 1 of 1
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Memorandum of Understanding
Regarding

Efficient Water Management Practices
by Agricultural Water Suppliers 

in California

Efficient Water Management Practice (EWMP)
1.   Facilitate Alternate Land Use

The Excel Version
prepared by Division of Planning and Local Assistance

Department of Water Resources
October 21, 1998

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP1

Tab:  Title Page (Page 1 of 4)



EWMP 1.   Facilitate Alternate Land Use

1

PREVIEW / REVIEW

Part 1 Information to Determine if Detailed Analysis is Required

Question A (Is EWMP satisfactorily implemented?)

Question B (Is EWMP demonstrably inappropriate?)

Question C (Is EWMP technically infeasible?)

Part 2 Detailed Analysis for EWMPs 1, 2, 3, and 4

Question A (Does EWMP impact other EWMPs?)

Question B (Does supplier have legal authority?)

Question C (Has supplier been approached?)

Question D (Would supplier take active role?)

Question E (Does supplier have funding?)

Question F (Can supplier provide incentives?)

Question G (Can supplier secure loans?)

Part 3 General Information for Detailed Analysis
(not applicable)

Part 4 Environmental, Third Party, and Indirect Economic Analysis
(not applicable)

Part 5 Economic Analysis
(not applicable)

Part 6 Financial Analysis
(not applicable)

Part 7 Summary of Analysis

Accept EWMP? No

No
Yes
No

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP1

Tab:  Preview-Review (Page 2 of 4)



EWMP 1.   Facilitate Alternate Land Use

Part 1. Information to Determine if Detailed Analysis Is 
Required

A. Is this EWMP being implemented at a satisfactory level?

2

Please see response to B.

B. Is this EWMP demonstrably inappropriate for implementation by the water 
supplier?

1

Details:
As defined in Appendix A of the MOU, the purpose of this EWMP is to assist in
the control of problem drainage.  The soils within SSWD are, in general, well
drained and therefore, do not exhibit areas of inadequate drainage.  In
addition,  SSWD has no authority to facilitate alternative land uses and does
nothing to deter land use changes.  Land use changes are determined by 
individual landowners and would be served by SSWD subject to existing 
rules,  regulations, and boundaries.  Therefore, this EWMP is demonstrably
inappropriate.

C. Is this EWMP technically infeasible given current technology or prevailing 
local conditions?

2

Details:
Please see response to B.

   Yes    No

   Yes    No

  Yes   No

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP1

Tab:  Part 1 (Page 3 of 4)



EWMP 3.   Facilitate Financial Assistance

Part 1. Information to Determine if Detailed Analysis Is 
Required

A. Is this EWMP being implemented at a satisfactory level?

2

B. Is this EWMP demonstrably inappropriate for implementation by the water 
supplier?

2

C. Is this EWMP technically infeasible given current technology or prevailing 
local conditions?

2

   Yes    No

   Yes    No

  Yes   No

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP3

Tab:  Part 1 (Page 3 of 6)



EWMP 1.   Facilitate Alternate Land Use

Part 7. Summary of Analysis

Initial Evaluation Table (from Part 1)

Is this EWMP … Yes No

A. fully implemented? X

B. demonstrably inappropriate? X

C. technically infeasible? X

Decision about this EWMP

Yes No

2 Is this EWMP accepted?

Discussion:

Please provide here and in the WMP a discussion of why this EWMP is accepted 
or rejected for implementation.  Please include a discussion of estimated water 
savings, environmental effects, third-party effects, etc. for this EWMP.

As defined in Appendix A of the MOU, the purpose of this EWMP is to assist in
the control of problem drainage.  The soils within SSWD are, in general, well

rules,  regulations, and boundaries.  Therefore, this EWMP is demonstrably
inappropriate.

individual landowners and would be served by SSWD subject to existing 
nothing to deter land use changes.  Land use changes are determined by 
addition,  SSWD has no authority to facilitate alternative land uses and does
drained and therefore, do not exhibit areas of inadequate drainage.  In

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP1

Tab:  Part 7 (Page 4 of 4)
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Memorandum of Understanding
Regarding

Efficient Water Management Practices
by Agricultural Water Suppliers 
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Efficient Water Management Practice (EWMP)
2.   Facilitate Use of Available Recycled Water

The Excel Version
prepared by Division of Planning and Local Assistance

Department of Water Resources
October 21, 1998

(11/21/2003)
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EWMP 2.   Facilitate Use of Available Recycled Water

1

PREVIEW / REVIEW

Part 1 Information to Determine if Detailed Analysis is Required

Question A (Is EWMP satisfactorily implemented?)

Question B (Is EWMP demonstrably inappropriate?)

Question C (Is EWMP technically infeasible?)

Part 2 Detailed Analysis for EWMPs 1, 2, 3, and 4

Question A (Does EWMP impact other EWMPs?)

Question B (Does supplier have legal authority?)

Question C (Has supplier been approached?)

Question D (Would supplier take active role?)

Question E (Does supplier have funding?)

Question F (Can supplier provide incentives?)

Question G (Can supplier secure loans?)

Part 3 General Information for Detailed Analysis
(not applicable)

Part 4 Environmental, Third Party, and Indirect Economic Analysis
(not applicable)

Part 5 Economic Analysis
(not applicable)

Part 6 Financial Analysis
(not applicable)

Part 7 Summary of Analysis

Accept EWMP? Yes

Yes
No
No

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP2

Tab:  Preview-Review (Page 2 of 4)



EWMP 2.   Facilitate Use of Available Recycled Water

Part 1. Information to Determine if Detailed Analysis Is 
Required

A. Is this EWMP being implemented at a satisfactory level?

1

Details:
 Effluent from upstream water treatment plants is discharged into streams and
 commingled with SSWD water supplies.  Water is diverted by SSWD pursuant 
 to its water rights, thereby utilizing all available recycled water.  There is no
 recycled water generated within SSWD.  Therefore, this EWMP is fully implemented.

B. Is this EWMP demonstrably inappropriate for implementation by the water 
supplier?

2

Details:
Please see response to A.

C. Is this EWMP technically infeasible given current technology or prevailing 
local conditions?

2

Details:
Please see response to A.

   Yes    No

   Yes    No

  Yes   No

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP2

Tab:  Part 1 (Page 3 of 4)



EWMP 2.   Facilitate Use of Available Recycled Water

Part 7. Summary of Analysis

Initial Evaluation Table (from Part 1)

Is this EWMP … Yes No

A. fully implemented? X

B. demonstrably inappropriate? X

C. technically infeasible? X

Decision about this EWMP

Yes No

1 Is this EWMP accepted?

Discussion:
Please provide here and in the WMP a discussion of why this EWMP is 
accepted or rejected for implementation.  Please include a discussion of 
estimated water savings, environmental effects, third-party effects, etc. for this 
EWMP.

 Effluent from upstream water treatment plants is discharged into streams and

 recycled water generated within SSWD.  Therefore, this EWMP is fully implemented.

 commingled with SSWD water supplies.  Water is diverted by SSWD pursuant 
 to its water rights, thereby utilizing all available recycled water.  There is no

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP2

Tab:  Part 7 (Page 4 of 4)
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Memorandum of Understanding
Regarding

Efficient Water Management Practices
by Agricultural Water Suppliers 

in California

Efficient Water Management Practice (EWMP)
3.   Facilitate Financial Assistance

The Excel Version
prepared by Division of Planning and Local Assistance

Department of Water Resources
October 21, 1998

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP3

Tab:  Title Page (Page 1 of 6)



EWMP 3.   Facilitate Financial Assistance

1

PREVIEW / REVIEW

Part 1 Information to Determine if Detailed Analysis is Required

Question A (Is EWMP satisfactorily implemented?)

Question B (Is EWMP demonstrably inappropriate?)

Question C (Is EWMP technically infeasible?)

Part 2 Detailed Analysis for EWMPs 1, 2, 3, and 4

Question A (Does EWMP impact other EWMPs?)

Question B (Does supplier have legal authority?)

Question C (Has supplier been approached?)

Question D (Would supplier take active role?)

Question E (Does supplier have funding?)

Question F (Can supplier provide incentives?)

Question G (Can supplier secure loans?)

Part 3 General Information for Detailed Analysis
(not applicable)

Part 4 Environmental, Third Party, and Indirect Economic Analysis
(not applicable)

Part 5 Economic Analysis
(not applicable)

Part 6 Financial Analysis
(not applicable)

Part 7 Summary of Analysis

Accept EWMP?

Yes

Yes

No
No

Yes
Yes
Yes

No
No
No

No

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP3

Tab:  Preview-Review (Page 2 of 6)



EWMP 3.   Facilitate Financial Assistance

Part 2. Detailed Analysis

A. Does this EWMP impact any of the other EWMPs on List B and/or List C?

2

B. Does the water supplier have the legal authority to implement this EWMP?

1

C. Has the water supplier approached or been approached by any customers or other 
entities concerning the potential for implementing this EWMP?

1

Discussion:
 Individual growers have inquired as to the availability of funding for
 particular projects and SSWD is responding by developing a list of 
 available funding sources, such as grants and loans.  The information is
 anticipated to be available for water users by December 2004, with the 
 assistance of the Department of Water Resources.

D. If the water supplier were to be approached with a proposal endorsed by water 
users, would the water supplier be willing to take an active role in facilitating this 
request?

1

Discussion:
 SSWD will gather and make available information on available funding sources
  for customers.  The information will include, but not be limited to procedures,
  potential future requirements, and funding source contact information.  SSWD will
 coordinate with DWR to develop the list of available funding sources.

  Yes   No

  Yes   No

  Yes   No

  Yes   No

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP3

Tab:  Part 2 (Page 4 of 6)



E. Does the water supplier have adequate funding sources, or could funds reasonably 
be made available to implement this EWMP?

1

Discussion:
 SSWD's Water Conservation Coordinator will gather the financial assistance
 information and, upon completion of the list by December 2004 in cooperation with
 DWR, have the list available for water users.  SSWD is providing the funding to 
 develop the list of funding opportunities.

F.  Could the water supplier provide any incentives to customers for this EWMP?

2

Discussion:
 SSWD will provide the water users with a list of available funding sources, 
 associated procedures and requirements.  The water users may then determine
 their individual need and apply accordingly.

G.  Does the water supplier have the ability to secure and/or administer low-interest 
loans for customers?

2

Discussion:
 SSWD is not in a position to secure or administer low-interest loans due to 
 other funding commitments and time constraints.

  Yes   No

  Yes   No

  Yes   No

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP3

Tab:  Part 2 (Page 5 of 6)



EWMP 3.   Facilitate Financial Assistance

Part 7. Summary of Analysis

Initial Evaluation Table (from Part 1)

Is this EWMP … Yes No

A. fully implemented? X

B. demonstrably inappropriate? X

C. technically infeasible? X

Decision about this EWMP

Yes No

1 Is this EWMP accepted?

Discussion:

 savings, environmental effects, and third party effects are unknown and are
 anticipated to be dependent upon the type of projects developed by individual users.
 

Please provide here and in the WMP a discussion of why this EWMP is accepted 
or rejected for implementation.  Please include a discussion of estimated water 
savings, environmental effects, third-party effects, etc. for this EWMP.

 SSWD accepts this EWMP and is dedicated to providing the water users with
 information on available funding sources.  Considering that the information is not yet
 available to water users, this EWMP is not fully  implemented.  Estimated water 

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP3

Tab:  Part 7 (Page 6 of 6)
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Regarding

Efficient Water Management Practices
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Efficient Water Management Practice (EWMP)
4.   Facilitate Voluntary Water Transfers

The Excel Version
prepared by Division of Planning and Local Assistance

Department of Water Resources
October 21, 1998

(11/21/2003)
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EWMP 4.   Facilitate Voluntary Water Transfers

1

PREVIEW / REVIEW

Part 1 Information to Determine if Detailed Analysis is Required

Question A (Is EWMP satisfactorily implemented?)

Question B (Is EWMP demonstrably inappropriate?)

Question C (Is EWMP technically infeasible?)

Part 2 Detailed Analysis for EWMPs 1, 2, 3, and 4

Question A (Does EWMP impact other EWMPs?)

Question B (Does supplier have legal authority?)

Question C (Has supplier been approached?)

Question D (Would supplier take active role?)

Question E (Does supplier have funding?)

Question F (Can supplier provide incentives?)

Question G (Can supplier secure loans?)

Part 3 General Information for Detailed Analysis
(not applicable)

Part 4 Environmental, Third Party, and Indirect Economic Analysis
(not applicable)

Part 5 Economic Analysis
(not applicable)

Part 6 Financial Analysis
(not applicable)

Part 7 Summary of Analysis

Accept EWMP? Yes

Yes
No
No

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP4

Tab:  Preview-Review (Page 2 of 4)



EWMP 4.   Facilitate Voluntary Water Transfers

Part 1. Information to Determine if Detailed Analysis Is Required

A. Is this EWMP being implemented at a satisfactory level?

1

Details:
 SSWD currently facilitates and promotes voluntary water transfers amoungst
 single farm units based on ownership within the SSWD service area.  This means that, 
 for example, a farming corporation may fully irrigate a crop with surface water on a
 particular field using the combined allocations from other fields owned by the
 corporation.  The other fields are followed or irrigated with groundwater.  Records
 of past voluntary surface water transfers are not maintained by SSWD.  Voluntary
 surface water transfers between different landowners are not permitted.  During
 drought periods, SSWD permits the flexibility to convey groundwater through SSWD
 facilities, if capacity is available, for use amoungst single farm units based on
 ownership.  Therefore, this EWMP is fully implemented.

B. Is this EWMP demonstrably inappropriate for implementation by the water supplier?

2

Details:
Please see response to A.

C. Is this EWMP technically infeasible given current technology or prevailing local 
conditions?

2

Details:
Please see response to A.

   Yes    No

   Yes    No

  Yes   No

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP4

Tab:  Part 1 (Page 3 of 4)



EWMP 4.   Facilitate Voluntary Water Transfers

Part 7. Summary of Analysis

Initial Evaluation Table (from Part 1)

Is this EWMP … Yes No

A. fully implemented? X

B. demonstrably inappropriate? X

C. technically infeasible? X

Decision about this EWMP

Yes No

1 Is this EWMP accepted?

Discussion:

 facilities, if capacity is available, for use amoungst single farm units based on

 surface water transfers between different landowners are not permitted.  During

 ownership.  Therefore, this EWMP is fully implemented.

Please provide here and in the WMP a discussion of why this EWMP is accepted 
or rejected for implementation.  Please include a discussion of estimated water 
savings, environmental effects, third-party effects, etc. for this EWMP.

 SSWD currently facilitates and promotes voluntary water transfers amoungst
 single farm units based on ownership within the SSWD service area.  This means that, 
 for example, a farming corporation may fully irrigate a crop with surface water on a
 particular field using the combined allocations from other fields owned by the
 corporation.  The other fields are followed or irrigated with groundwater.  Records
 of past voluntary surface water transfers are not maintained by SSWD.  Voluntary

 drought periods, SSWD permits the flexibility to convey groundwater through SSWD

(11/21/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP4

Tab:  Part 7 (Page 4 of 4)
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EWMP 5.   Line or Pipe Ditches/Canals

PREVIEW - REVIEW

Part 1 Information to Determine if Detailed Analysis is Required

Question A (Is EWMP satisfactorily implemented?)

Question B (Is EWMP demonstrably inappropriate?)

Question C (Is EWMP technically infeasible?)

Part 2 Detailed Analysis for EWMPs 1, 2, 3, and 4
(not applicable)

Part 3 General Information for Detailed Analysis

Question A (Does EWMP impact other EWMPs?)

Question B (Matrix information about seepage flows)

Question C (Was EWMP considered along with others?)

Part 4 Environmental, Third Party, and Indirect Economic Analysis

Environmental Effects

0 Question A (On source of supply)

0 Question B (On groundwater levels)

0 Question C (On shallow groundwater)

0 Question D (On instream flows)

0 Question E (On drain flows)

0 Question F (On herbicide/pesticide use)

0 Question G (On soil erosion)

0 Question H (On field burning/fugitive dust)

0 Question I (On energy use)

0 Question J1 (On vernal pools and swales)

0 Question J2 (On riparian habitats)

0 Question J3 (On open water bodies)

0 Question J4 (On marshes)

n/a

Yes
No
No

(11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP5
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EWMP 5.   Line or Pipe Ditches/Canals

Third-Party Effects

0 Question A (On groundwater levels)

0 Question B (On instream flows)

0 Question C (On drain flows)

0 Question D (On herbicide/pesticide use)

0 Question E (On wind/water soil erosion)

Indirect Economic Effects

0 Question A (On local economies via farm operations)

0 Question B (On farmers' purchases of crop inputs)

0 Question C (On hiring of local farm workers)

0 Question D (On local processing of farm produce)

Part 5 Economic Analysis

Question A (Estimated annual conserved water) af
0 Question B (Would EWMP result in capital costs?)

0 Question C (Would EWMP reduce water purchases?)

0 Question D (Would EWMP delay future projects?)

0 Question E (Would EWMP increase water sales?)

Part 6 Financial Analysis

Part 7 Summary of Analysis

Adequate funding available?

Benefit-Cost Ratio

Accept EWMP? Yes

(11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP5

Tab:  Preview-Review (Page 3 of 9)



EWMP 5.   Line or Pipe Ditches/Canals

Part 1. Information to Determine if Detailed Analysis Is Required

A. Is this EWMP being implemented at a satisfactory level?

1

Details:
 SSWD lines and pipes ditches and canals as required to meet operational needs.
 The unlined portion of the SSWD system provides valuable recharge to the
 groundwater basin, which is relied upon by users in all years and most
 significantly, in drier years.  The conveyance losses account for approximately 
 6,000 AF per year of groundwater recharge.  Lining or piping additional parts 
 of the system may have negative environmental effects.  Therefore, this EWMP is
 fully implemented.

B. Is this EWMP demonstrably inappropriate for implementation by the water 
supplier?

2

Details:
Please see response to A.

C. Is this EWMP technically infeasible given current technology or prevailing local 
conditions?

2

Details:
Please see response to A.

   Yes    No

   Yes    No

  Yes   No

(11/24/2003)
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Tab:  Part 1 (Page 4 of 9)



EWMP 5.   Line or Pipe Ditches/Canals

Part 7. Summary of Analysis

#REF!
Initial Evaluation Table (from Part 1)

EWMP Yes No

Fully implemented? X

Demonstrably Inappropriate? X

Technically Infeasible? X

(11/24/2003)
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EWMP 5.   Line or Pipe Ditches/Canals

Part 7. Summary of Analysis

Potential Environmental Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Source of supply
B Confined/Unconfined Groundwater Levels
C Shallow Groundwater Elevations
D Instream Flows
E Drain Flows
F Fertilizer / Herbicide / Pesticide Use
G Soil Erosion
H Field Burning and Fugitive Dust
I Energy Use

J1 Vernal Pools and Swales
J2 Riparian Habitat
J3 Open Water Bodies
J4 Marshes (permanent or seasonal)

0 0 0 0

(11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP5
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EWMP 5.   Line or Pipe Ditches/Canals

Part 7. Summary of Analysis

Potential Third-Party Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Confined/Unconfined Groundwater Levels
B Instream Flows
C Drain Flows
D Fertilizer / Herbicide / Pesticide Use
E Wind/Water Soil Erosion

0 0 0 0

Indirect Economic Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

B Farm Inputs
C Local farm Labor
D Processing of Farm Products

0 0 0 0

(11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP5
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EWMP 5.   Line or Pipe Ditches/Canals

Part 7. Summary of Analysis

EWMP Economic Analysis (from Part 5)

Water Supplier B/C Ratio

EWMP Financial Analysis (from Part 6)

Yes No

0
Can adequate funding be expected to be 
made available?

(11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP5
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EWMP 5.   Line or Pipe Ditches/Canals

Part 7. Summary of Analysis

Decision about EWMP

Yes No

1 Is this EWMP accepted?

Discussion:
Please provide here and in the WMP a discussion of why the EWMP is accepted or rejected 
for implementation.  Please include a discussion of estimated water savings, environmental 
effects, third-party effects, etc. for this EWMP.

 SSWD lines and pipes ditches and canals as required to meet operational needs.
 The unlined portion of the SSWD system provides valuable recharge to the
 groundwater basin, which is relied upon by users in all years and most
 significantly, in drier years.  The conveyance losses account for approximately 
 6,000 AF per year of groundwater recharge.  Lining or piping additional parts 
 of the system may have negative environmental effects.  Therefore, this EWMP is
 fully implemented.

(11/24/2003)
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EWMP 6.   Increase Water Ordering/Delivering Flexibility

PREVIEW - REVIEW

Part 1 Information to Determine if Detailed Analysis is Required

Question A (Is EWMP satisfactorily implemented?)

Question B (Is EWMP demonstrably inappropriate?)

Question C (Is EWMP technically infeasible?)

Part 2 Detailed Analysis for EWMPs 1, 2, 3, and 4
(not applicable)

Part 3 General Information for Detailed Analysis

Question A (Does EWMP impact other EWMPs?)

Question B (Description of facilities and components)

Question C (Was EWMP considered along with others?)

Part 4 Environmental, Third Party, and Indirect Economic Analysis

Environmental Effects
0

0 Question A (On source of supply)

0 Question B (On groundwater levels)

0 Question C (On shallow groundwater)

0 Question D (On instream flows)

0 Question E (On drain flows)

0 Question F (On herbicide/pesticide use)

0 Question G (On soil erosion)

0 Question H (On field burning/fugitive dust)

#REF! Question I (On energy use)

Question J (On habitats)

n/a

Yes
No
No

n/a

n/a

n/a

(8:42 AM 11/24/2003)
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EWMP 6.   Increase Water Ordering/Delivering Flexibility

Third-Party Effects

0 Question A (On groundwater levels)

0 Question B (On instream flows)

0 Question C (On drain flows)

0 Question D (On herbicide/pesticide use)

0 Question E (On wind/water soil erosion)

Indirect Economic Effects

0 Question A (On local economies via farm operations)

0 Question B (On farmers' purchases of crop inputs)

0 Question C (On hiring of local farm workers)

0 Question D (On local processing of farm produce)

Part 5 Economic Analysis

Question A (Estimated annual conserved water) af
0 Question B (Would EWMP result in capital costs?)

0 Question C (Would EWMP reduce water purchases?)

0 Question D (Would EWMP delay future projects?)

0 Question E (Would EWMP increase water sales?)

Part 6 Financial Analysis

Part 7 Summary of Analysis

n/a

Benefit-Cost Ratio

Accept EWMP? Yes

Adequate funding available?

(8:42 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP6
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EWMP 6.   Increase Water Ordering/Delivering Flexibility

Part 1. Information to Determine if Detailed Analysis Is 
Required

A. Is this EWMP being implemented at a satisfactory level?

1

Details:
 SSWD believes that this EWMP is fully implemented in terms of flexibility in
 frequency, rate, and duration of water availability because of delivery system
 characteristics.  SSWD requires prior notice by the water user to obtain water 
 which allows the District to make the necessary adjustments to the system
 control structures.  There have been no complaints to the District regarding 
 delivery flexibility.

B. Is this EWMP demonstrably inappropriate for implementation by the water 
supplier?

2

Details:
Please see response to A.

C. Is this EWMP technically infeasible given current technology or prevailing 
local conditions?

2

Details:
Please see response to A.

   Yes    No

   Yes    No

  Yes   No

(8:42 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP6
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EWMP 6.   Increase Water Ordering/Delivering Flexibility

Part 7. Summary of Analysis

#REF!
Initial Evaluation Table (from Part 1)

EWMP Yes No

Fully implemented? X

Demonstrably Inappropriate? X

Technically Infeasible? X

(8:42 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP6
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EWMP 6.   Increase Water Ordering/Delivering Flexibility

Part 7. Summary of Analysis

Potential Environmental Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Source of supply
B Confined/Unconfined Groundwater Levels
C Shallow Groundwater Elevations
D Instream Flows
E Drain Flows
F Fertilizer / Herbicide / Pesticide Use
G Soil Erosion
H Field Burning and Fugitive Dust
I Energy Use

J1 Vernal Pools and Swales
J2 Riparian Habitat
J3 Open Water Bodies
J4 Marshes (permanent or seasonal)

0 0 0 0

(8:42 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP6
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EWMP 6.   Increase Water Ordering/Delivering Flexibility

Part 7. Summary of Analysis

Potential Third-Party Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Confined/Unconfined Groundwater Levels
B Instream Flows
C Drain Flows
D Fertilizer / Herbicide / Pesticide Use
E Wind/Water Soil Erosion

0 0 0 0

Indirect Economic Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

B Farm Inputs
C Local farm Labor
D Processing of Farm Products

0 0 0 0

(8:42 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP6

Tab:  Part 7 Page 7 of 9



EWMP 6.   Increase Water Ordering/Delivering Flexibility

Part 7. Summary of Analysis

EWMP Economic Analysis (from Part 5)

Water Supplier B/C Ratio

EWMP Financial Analysis (from Part 6)

Yes No

0
Can adequate funding be expected to be 
made available?

(8:42 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP6
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EWMP 6.   Increase Water Ordering/Delivering Flexibility

Part 7. Summary of Analysis

Decision about EWMP

Yes No

1 Is this EWMP accepted?

Discussion:

 which allows the District to make the necessary adjustments to the system
 control structures.  There have been no complaints to the District regarding 
 delivery flexibility.

Please provide here and in the WMP a discussion of why the EWMP is accepted or rejected 
for implementation.  Please include a discussion of estimated water savings, environmental 
effects, third-party effects, etc. for this EWMP.

 SSWD believes that this EWMP is fully implemented in terms of flexibility in
 frequency, rate, and duration of water availability because of delivery system
 characteristics.  SSWD requires prior notice by the water user to obtain water 

(8:42 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP6
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EWMP 7.   Construct/Operate Tailwater and Spill Recovery System

PREVIEW - REVIEW

Part 1 Information to Determine if Detailed Analysis is Required

Question A (Is EWMP satisfactorily implemented?)

Question B (Is EWMP demonstrably inappropriate?)

Question C (Is EWMP technically infeasible?)

Part 2 Detailed Analysis for EWMPs 1, 2, 3, and 4
(not applicable)

Part 3 General Information for Detailed Analysis

Question A (Does EWMP impact other EWMPs?)

Question B (Matrix information about seepage losses)

Question C (Matrix information about spill water quality)

Question D (Description of potential water reuse system)

Question E (Was EWMP considered along with others?)

Part 4 Environmental, Third Party, and Indirect Economic Analysis

Environmental Effects

0 Question A (On source of supply)

0 Question B (On groundwater levels)

0 Question C (On shallow groundwater)

0 Question D (On instream flows)

0 Question E (On drain flows)

0 Question F (On herbicide/pesticide use)

0 Question G (On soil erosion)

0 Question H (On field burning/fugitive dust)

0 Question I (On energy use)

#REF! Question J (On habitats) n/a

n/a

Yes
No
No

n/a
n/a

n/a

n/a

(8:48 AM 11/24/2003)
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EWMP 7.   Construct/Operate Tailwater and Spill Recovery System

Third-Party Effects

0 Question A (On groundwater levels)

0 Question B (On instream flows)

0 Question C (On drain flows)

0 Question D (On herbicide/pesticide use)

0 Question E (On wind/water soil erosion)

Indirect Economic Effects

0 Question A (On local economies via farm operations)

0 Question B (On farmers' purchases of crop inputs)

0 Question C (On hiring of local farm workers)

0 Question D (On local processing of farm produce)

Part 5 Economic Analysis

Question A (Estimated annual conserved water) af
0 Question B (Would EWMP result in capital costs?)

0 Question C (Would EWMP reduce water purchases?)

0 Question D (Would EWMP delay future projects?)

0 Question E (Would EWMP increase water sales?)

Part 6 Financial Analysis

Part 7 Summary of Analysis

Benefit-Cost Ratio

Accept EWMP? Yes

Adequate funding available?

n/a

(8:48 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP7
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EWMP 7.   Construct/Operate Tailwater and Spill Recovery System

Part 1. Information to Determine if Detailed Analysis Is Required

A. Is this EWMP being implemented at a satisfactory level?

1

Details:
 SSWD believes it has implemented this EWMP to a satisfactory level as
 individual water users capture tailwater internally to the District, which  
 results in insignificant quantities of water that spill at the end of its system.
 Therefore, SSWD believes that there is no further opportunity to capture
 tailwater.  However, to support the belief, EWMP #10 would aid to understand
 the quantity of tailwater discharging from the system.  The estimated timeline and 
 budget to complete an investigation and summary package for these EWMPs are
 detailed in the WMP.  Further detail is described under EWMP #10.

B. Is this EWMP demonstrably inappropriate for implementation by the water 
supplier?

2

Details:
Please see response to A.

C. Is this EWMP technically infeasible given current technology or prevailing local 
conditions?

2

Details:
Please see response to A.

   Yes    No

   Yes    No

  Yes   No

(8:48 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP7

Tab:  Part 1 Page 4 of 9



EWMP 7.   Construct/Operate Tailwater and Spill Recovery System

Part 7. Summary of Analysis

#REF!
Initial Evaluation Table (from Part 1)

EWMP Yes No

Fully implemented? X

Demonstrably Inappropriate? X

Technically Infeasible? X

(8:48 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP7
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EWMP 7.   Construct/Operate Tailwater and Spill Recovery System

Part 7. Summary of Analysis

Potential Environmental Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Source of supply
B Confined/Unconfined Groundwater Levels
C Shallow Groundwater Elevations
D Instream Flows
E Drain Flows
F Fertilizer / Herbicide / Pesticide Use
G Soil Erosion
H Field Burning and Fugitive Dust
I Energy Use

J1 Vernal Pools and Swales
J2 Riparian Habitat
J3 Open Water Bodies
J4 Marshes (permanent or seasonal)

0 0 0 0

(8:48 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP7

Tab:  Part 7 Page 6 of 9



EWMP 7.   Construct/Operate Tailwater and Spill Recovery System

Part 7. Summary of Analysis

Potential Third-Party Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Confined/Unconfined Groundwater Levels
B Instream Flows
C Drain Flows
D Fertilizer / Herbicide / Pesticide Use
E Wind/Water Soil Erosion

0 0 0 0

Indirect Economic Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

B Farm Inputs
C Local farm Labor
D Processing of Farm Products

0 0 0 0

(8:48 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP7
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EWMP 7.   Construct/Operate Tailwater and Spill Recovery System

Part 7. Summary of Analysis

EWMP Economic Analysis (from Part 5)

Water Supplier B/C Ratio

EWMP Financial Analysis (from Part 6)

Yes No

0
Can adequate funding be expected to be 
made available?

(8:48 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP7
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EWMP 7.   Construct/Operate Tailwater and Spill Recovery System

Part 7. Summary of Analysis

Decision about EWMP

Yes No

1 Is this EWMP accepted?

Discussion:

 detailed in the WMP.  Further detail is described under EWMP #10.

 Therefore, SSWD believes that there is no further opportunity to capture
 tailwater.  However, to support the belief, EWMP #10 would aid to understand
 the quantity of tailwater discharging from the system.  The estimated timeline and 
 budget to complete an investigation and summary package for these EWMPs are

Please provide here and in the WMP a discussion of why the EWMP is accepted or rejected 
for implementation.  Please include a discussion of estimated water savings, environmental 
effects, third-party effects, etc. for this EWMP.

 SSWD believes it has implemented this EWMP to a satisfactory level as
 individual water users capture tailwater internally to the District, which  
 results in insignificant quantities of water that spill at the end of its system.

(8:48 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP7

Tab:  Part 7 Page 9 of 9



8

Memorandum of Understanding
Regarding

Efficient Water Management Practices
by Agricultural Water Suppliers 

in California

Efficient Water Management Practice (EWMP)
8.   Optimize Conjunctive Use

The Excel Version
prepared by Division of Planning and Local Assistance

Department of Water Resources
October 21, 1998

(8:59 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP8

Tab:  Title Page Page 1 of 9



EWMP 8.   Optimize Conjunctive Use

PREVIEW - REVIEW

Part 1 Information to Determine if Detailed Analysis is Required

Question A (Is EWMP satisfactorily implemented?)

Question B (Is EWMP demonstrably inappropriate?)

Question C (Is EWMP technically infeasible?)

Part 2 Detailed Analysis for EWMPs 1, 2, 3, and 4
(not applicable)

Part 3 General Information for Detailed Analysis

Question A (Does EWMP impact other EWMPs?)

Question B (Matrix information about water supply)

Question C (Description of programs)

Part 4 Environmental, Third Party, and Indirect Economic Analysis

Environmental Effects

0 Question A (On source of supply)

0 Question B (On groundwater levels)

0 Question C (On shallow groundwater)

0 Question D (On instream flows)

0 Question E (On drain flows)

0 Question F (On herbicide/pesticide use)

0 Question G (On soil erosion)

0 Question H (On field burning/fugitive dust)

0 Question I (On energy use)

#REF! Question J (On habitats) n/a

n/a

n/a

n/a
n/a

Yes
No
No

(8:59 AM 11/24/2003)
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EWMP 8.   Optimize Conjunctive Use

Third-Party Effects

0 Question A (On groundwater levels)

0 Question B (On instream flows)

0 Question C (On drain flows)

0 Question D (On herbicide/pesticide use)

0 Question E (On wind/water soil erosion)

Indirect Economic Effects

0 Question A (On local economies via farm operations)

0 Question B (On farmers' purchases of crop inputs)

0 Question C (On hiring of local farm workers)

0 Question D (On local processing of farm produce)

Part 5 Economic Analysis

Question A (Estimated annual conserved water) af
0 Question B (Would EWMP result in capital costs?)

0 Question C (Would EWMP reduce water purchases?)

0 Question D (Would EWMP delay future projects?)

0 Question E (Would EWMP increase water sales?)

Part 6 Financial Analysis

Part 7 Summary of Analysis

Benefit-Cost Ratio

Accept EWMP? Yes

Adequate funding available?

n/a

(8:59 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP8
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EWMP 8.   Optimize Conjunctive Use

Part 1. Information to Determine if Detailed Analysis Is 
Required

A. Is this EWMP being implemented at a satisfactory level?

1

Details:
 Camp Far West Reservoir was constructed to increase the conjuntive use 
 operation within the District and thereby reduce groundwater extraction and 
 provide in-lieu groundwater recharge by supplying water users with a partial 
 surface water supply.  In each year, SSWD allocates a partial suface water 
 supply to water users, which is supplemented with groundwater supplies
 pumped by individual water users.  SSWD continues to seek opportunities to
 increase surface water deliveries; an example of which is the current project 
 to increase diversion efficiency throught the main canal.  Data from 
 EWMP #10 will aid to understand the possibility of further utilizing surface 
 water supplies.  Therefore, SSWD believes that this EWMP  is implemented
 to a satisfactory level.

B. Is this EWMP demonstrably inappropriate for implementation by the water 
supplier?

2

Details:
Please see response to A.

C. Is this EWMP technically infeasible given current technology or prevailing 
local conditions?

2

Details:
Please see response to A.

   Yes    No

   Yes    No

  Yes   No

(8:59 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP8

Tab:  Part 1 Page 4 of 9



EWMP 8.   Optimize Conjunctive Use

Part 7. Summary of Analysis

#REF!
Initial Evaluation Table (from Part 1)

EWMP Yes No

Fully implemented? X

Demonstrably Inappropriate? X

Technically Infeasible? X

(8:59 AM 11/24/2003)
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EWMP 8.   Optimize Conjunctive Use

Part 7. Summary of Analysis

Potential Environmental Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Source of supply
B Confined/Unconfined Groundwater Levels
C Shallow Groundwater Elevations
D Instream Flows
E Drain Flows
F Fertilizer / Herbicide / Pesticide Use
G Soil Erosion
H Field Burning and Fugitive Dust
I Energy Use

J1 Vernal Pools and Swales
J2 Riparian Habitat
J3 Open Water Bodies
J4 Marshes (permanent or seasonal)

0 0 0 0

(8:59 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP8
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EWMP 8.   Optimize Conjunctive Use

Part 7. Summary of Analysis

Potential Third-Party Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Confined/Unconfined Groundwater Levels
B Instream Flows
C Drain Flows
D Fertilizer / Herbicide / Pesticide Use
E Wind/Water Soil Erosion

0 0 0 0

Indirect Economic Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

B Farm Inputs
C Local farm Labor
D Processing of Farm Products

0 0 0 0

(8:59 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP8
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EWMP 8.   Optimize Conjunctive Use

Part 7. Summary of Analysis

EWMP Economic Analysis (from Part 5)

Water Supplier B/C Ratio

EWMP Financial Analysis (from Part 6)

Yes No

0
Can adequate funding be expected to be 
made available?

(8:59 AM 11/24/2003)
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EWMP 8.   Optimize Conjunctive Use

Part 7. Summary of Analysis

Decision about EWMP

Yes No

1 Is this EWMP accepted?

Discussion:

 to increase diversion efficiency throught the main canal.  Data from 
 EWMP #10 will aid to understand the possibility of further utilizing surface 
 water supplies.  Therefore, SSWD believes that this EWMP  is implemented
 to a satisfactory level.

 surface water supply.  In each year, SSWD allocates a partial suface water 
 supply to water users, which is supplemented with groundwater supplies
 pumped by individual water users.  SSWD continues to seek opportunities to
 increase surface water deliveries; an example of which is the current project 

Please provide here and in the WMP a discussion of why the EWMP is accepted or rejected 
for implementation.  Please include a discussion of estimated water savings, environmental 
effects, third-party effects, etc. for this EWMP.

 Camp Far West Reservoir was constructed to increase the conjuntive use 
 operation within the District and thereby reduce groundwater extraction and 
 provide in-lieu groundwater recharge by supplying water users with a partial 

(8:59 AM 11/24/2003)
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EWMP 9.   Automate Canal Structures

PREVIEW - REVIEW

Part 1 Information to Determine if Detailed Analysis is Required

Question A (Is EWMP satisfactorily implemented?)

Question B (Is EWMP demonstrably inappropriate?)

Question C (Is EWMP technically infeasible?)

Part 2 Detailed Analysis for EWMPs 1, 2, 3, and 4
(not applicable)

Part 3 General Information for Detailed Analysis

Question A (Does EWMP impact other EWMPs?)

Question B (Matrix information about distribution)

Question C (Description of potential canal system)

Question D (Was EWMP considered along with others?)

Part 4 Environmental, Third Party, and Indirect Economic Analysis

Environmental Effects

Insignificant Question A (On source of supply)

Insignificant Question B (On groundwater levels)

0 Question C (On shallow groundwater)

Insignificant Question D (On instream flows)

Insignificant Question E (On drain flows)

0 Question F (On herbicide/pesticide use)

Indeterminate Question G (On soil erosion)

0 Question H (On field burning/fugitive dust)

Indeterminate Question I (On energy use)

#REF! Question J (On habitats)

Indeterminate

Insignificant
n/a

n/a
Indeterminate

n/a

Yes

No
No
No

Yes

n/a

Insignificant
Insignificant

n/a
Insignificant

n/a

(9:24 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP9

Tab:  Preview-Review Page 2 of 31



EWMP 9.   Automate Canal Structures

Third-Party Effects

Insignificant Question A (On groundwater levels)

Insignificant Question B (On instream flows)

Insignificant Question C (On drain flows)

0 Question D (On herbicide/pesticide use)

Indeterminate Question E (On wind/water soil erosion)

Indirect Economic Effects

Insignificant Question A (On local economies via farm operations)

Insignificant Question B (On farmers' purchases of crop inputs)

Insignificant Question C (On hiring of local farm workers)

Insignificant Question D (On local processing of farm produce)

Part 5 Economic Analysis

Question A (Estimated annual conserved water) af
Unknown Question B (Would EWMP result in capital costs?)

Unknown Question C (Would EWMP reduce water purchases?)

Unknown Question D (Would EWMP delay future projects?)

Unknown Question E (Would EWMP increase water sales?)

Part 6 Financial Analysis

Part 7 Summary of Analysis

Insignificant

Insignificant
Insignificant

Insignificant
Insignificant

n/a
Indeterminate

Insignificant
Insignificant

0
Unknown
Unknown

Benefit-Cost Ratio

Accept EWMP?

Unknown
Unknown

Yes

#DIV/0!

Adequate funding available?
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EWMP 9.   Automate Canal Structures

Part 1. Information to Determine if Detailed Analysis Is 
Required

A. Is this EWMP being implemented at a satisfactory level?

2

B. Is this EWMP demonstrably inappropriate for implementation by the water 
supplier?

2

C. Is this EWMP technically infeasible given current technology or prevailing 
local conditions?

2

   Yes    No

   Yes    No

  Yes   No
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EWMP 9.   Automate Canal Structures

Part 3. General Information for Detailed Analysis 

A. Does this EWMP impact any of the other EWMPs on List B and/or List C?

1

Discussion:
 This EWMP will potentially impact EWMP's #6 and #10.  A desired outcome of
 implementing this EWMP is an increase in water delivery flexibility
 (EWMP #6). EWMP's #9 and #10 are interrelated whereby implementing one
 may affect the other and visa versa.  Flow measurement technologies are likely to
 be deployed with the canal control structures, thereby impacting EWMP #10
 by increasing the number of flow measurement sites to provide the District
 with the additional data necessary to operate the automated system.  The
 results from EWMP #10 will aid in the determination of particular 
 automated canal control structures (if any), which must naturally be evaluated before 
 satisfactorily implementing EWMP #9.

B. Please complete the following matrix. 

(The matrix is on the next page.)

C. Please attach a description of the potential automated canal structure system.  
Include in this description: number and types of canal structures to be used; 
estimated project life span; estimated potential annual water savings (acre-feet); 
and how those savings were estimated.  Also briefly discuss whether other 
variations of the project were considered.

 The results from EWMP #10 must be evaluated before estimating the
 potential automated canal control structure locations and descriptions.  The
 potential water savings are estimated to be insignificant as the District
 currently operates to reduce tail water.

D. Was this EWMP considered in coordination with any other EWMPs or other 
neighboring water suppliers?

1

Discussion:
 Considered in coordination with EWMP #6 to increase water delivery
 flexibility.

  Yes   No

  Yes   No
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EWMP 9.   Automate Canal Structures

Part 3. General Information for Detailed Analysis 

#REF!
Question B (Matrix about Automated Locations)

Number of locations within the distribution system which are automated 1                           

Estimate the number of locations within the distribution system which could potentially 
be automated ?
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EWMP 9.   Automate Canal Structures

Part 4. Environmental, Third-Party, & Indirect Economic 
Analysis

Environmental Effects

A. Source of Supply
Will implementation of the EWMP result in reduced water demand in the water 
supplier's service area?

2

What will be the potential impact?

2

B. Confined/Unconfined Ground Water Levels
Are there any habitats in the water service area that are supported/supplied by 
the existing groundwater levels?

2

What will be the potential impact?

2

Discussion:
 Implementation of EWMP #9 will not result in significantly reduced
 groundwater diversions as the demand within the District is not expected to
 decrease.

C. Shallow Groundwater 
(not applicable)

  Yes   No   Unknown

  Yes   No   Unknown

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative
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D. Instream Flows
Does the water supplier's distribution system contribute to flows in any other 
water courses?

1
1

Will implementation of the EWMP affect flows to any other water courses?
0
1

What will be the potential impact?
0
2

E. Drain Flows
Does the water supplier's service area have drains that supply or support 
habitat?

1
0

Will these drain flows be reduced as a result of practices associated with the 
EWMP?

2
0

Do you anticipate that drain water quality will improve or degrade as a result of 
implementing the EWMP?

2
2

What will be the potential impact?

2

F. Fertilizer/Herbicide/Pesticide Use
(not applicable)

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   Neither   Unknown  No

  Beneficial   Insignificant   Indeterminate  Negative

  Improve   Neither   Unknown  Degrade

  Beneficial   Insignificant   Indeterminate  Negative

  Yes   No   Unknown
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G. Soil Erosion
Will implementation of the EWMP reduce the current amount of soil erosion in 
the water supplier service area?

3
1

What will be the potential impact?

3

H. Field Burning and/or Fugitive Dust
(not applicable)

I. Energy Use
Would this EWMP increase or decrease energy use (e.g. pump use, canal 
structure controls, etc.)?

4

What will be the potential impact?

3

J. Habitat Effect
(not applicable)

  Yes   No   Unknown

  Decrease   Increase   Neither   Unknown

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative
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EWMP 9.   Automate Canal Structures

Part 4. Environmental, Third-Party, & Indirect Economic 
Analysis (continued)

Third-Party Effects

A. Confined/Unconfined Ground Water Levels
Will implementation of the EWMP affect groundwater elevations?

1
0

What will be the potential impact?

2

B. Instream Flows
Do the water supplier's distribution flows contribute to any natural streams?

1
1

Will implementation of the EWMP decrease or increase instream flows to any 
streams that supply or support any third-party?

2

What will be the potential impact?

2

C. Drain Flows
Do drain flows supply or support any third-party user?

1
1

Do you anticipate that drain water conditions will be affected as a result of 
implementation of the EWMP?

1

What will be the potential impact?

2

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   No

  Beneficial   Insignificant   Indeterminate  Negative

  Increase   Neither  Unknown  Decrease

  Beneficial   Insignificant   Indeterminate  Negative

  Yes   No   Unknown

  Beneficial   Insignificant   Indeterminate  Negative
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D. Herbicide/Pesticide Use
(not applicable)

E. Wind/Water Soil Erosion
Will implementation of the EWMP reduce the current amount of soil erosion in 
the water supplier service area?

3
9

What will be the potential impact?

3

  Yes   No   Unknown

  Beneficial   Insignificant   Indeterminate  Negative
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EWMP 9.   Automate Canal Structures

Part 4. Environmental, Third-Party, & Indirect Economic 
Analysis (continued)

#REF!
Indirect Economic Effects

A. Effects on local economies
Will the EWMP affect local economies through changes in on-farm operations 
(indirect economic effects)?

2

What will be the potential impact?

2

B. Effects on farmers' purchases of crop inputs
Will practices associated with implementation of the EWMP increase or decrease 
farmers' purchases of crop inputs such as seed, fertilizer, irrigation equipment, 
etc.?

3

What will be the potential impact?

2

C. Effects on local employment
Will practices associated with implementation of the EWMP increase or decrease 
the hiring of local (county) farm workers?

3

What will be the potential impact?

2

  Yes   No   Unknown

  Increase   Decrease   Neither   Unknown

  Increase   Decrease   Neither   Unknown

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative
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D. Effects on local processing of farm produce

Will practices associated with implementation of the EWMP increase or decrease 
the local (county) processing of farm produce (examples-canning of nuts, fruits, 
and vegetables; milk production supported by cows/pasture; etc.?

3

What will be the potential impact?

2

  Increase   Decrease   Neither   Unknown

  Beneficial   Insignificant   Indeterminate  Negative
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EWMP 9.   Automate Canal Structures

Part 4. Tables of Effects Summary

#REF!

Table 2. Potential Environmental Effects Summary

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Source of supply X
B Confined/Unconfined Groundwater Levels X
C Shallow Groundwater Elevations
D Instream Flows X
E Drain Flows X
F Fertilizer / Herbicide / Pesticide Use
G Soil Erosion X
H Field Burning and Fugitive Dust
I Energy Use X

J1 Vernal Pools and Swales
J2 Riparian Habitat
J3 Open Water Bodies
J4 Marshes (permanent or seasonal)
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EWMP 9.   Automate Canal Structures

Part 4. Tables of Effects Summary

Table 3. Potential Third-Party Effects Summary

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Confined/Unconfined Groundwater Levels X
B Instream Flows X
C Drain Flows X
D Fertilizer / Herbicide / Pesticide Use
E Win/Water Soil Erosion X

Table 4. Indirect Economic Effects Summary

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

B Farm Inputs X
C Local farm Labor X
D Processing of Farm Products X
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EWMP 9.   Automate Canal Structures

Part 5. Economic Analysis

#REF!
A. How much water (in acre-feet) is estimated to be conserved annually as a 
result of the EWMP?

0

In the box below please discuss your assumptions and methodology for deriving 
this estimate.

 The objective of implementing this EWMP is to increase water delivery
 flexibility.  SSWD is committed to evalute the potential of satisfactorily
 implementing this EWMP after evaluation of data collected from EWMP #10.

B. Does the EWMP result in water supplier capital costs and/or annual operation 
and maintenance costs?

3

Discussion:
 The capital costs (if any) are to be evaluated after drainage data is obtained
 and evaluated from the implementation of EWMP #10.

C. Would the EWMP reduce current water supplier water purchases, water 
diversions, and/or groundwater pumping?

3

D. Would the EWMP delay or eliminate the need to complete future water supply 
augmentation and/or distribution projects?

3

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   No   Unknown
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E. Would the EWMP result in additional sales of water supplies to existing 
customers, new customers, and/or other agencies?

3

Which alternative is to be selected as benefit measure?  Please explain in the 
box below.

 No alternative measures are evaluated.

  Yes   No   Unknown
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EWMP 9.   Automate Canal Structures

Part 5. Economic Analysis (Worksheets)

#REF!
Worksheet 1. EWMP Water Supplier Effects

Estimated amount of water conserved annually: acre foot0
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EWMP 9.   Automate Canal Structures

Part 5. Economic Analysis (Worksheets)

Worksheet 2. EWMP Water Supplier Costs

Worksheet 2a. EWMP Water Supplier Capital Costs
Complete the following worksheet for EWMP capital costs. 

Capital Cost Contingency Cost
Category Percent Dollars

(a) (b) (c ) (d) (e) (f)
(c x d) (c + e)

Planning 15%
Land 15%

15%
Structure 15%

15%
Equipment 15%

15%
Mitigation 15%
Other 15%
Subtotal Capital Costs 0                     
Deduct Expected Salvage Value after 25 years 0                     
Total Capital Costs 0                     
Capital Recovery Factor @                       6% 25 years 0.0782            
Annual Capital Costs (Total Capital Costs x Capital Recovery Factor) 0                     

Item Cost Subtotal
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EWMP 9.   Automate Canal Structures

Part 5. Economic Analysis (Worksheets)

Worksheet 2b. EWMP Water Supplier Annual O&M Costs

Complete the following worksheet for EWMP annual O&M costs:

Annual Operating 
Costs

Annual Maintenance 
Costs

Other 
Annual 
Costs 1

Total Annual  
O & M Costs

(a) (b) (c) (d)

(a + b + c)
0                                  0                     0                          

1 Other annual costs not included in O&M, such as annual environmental mitigation costs.
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EWMP 9.   Automate Canal Structures

Part 5. Economic Analysis (Worksheets)

Worksheet 2c. EWMP Water Supplier Costs/af Summary

Annual Capital 
Costs Annual O&M Costs

Total 
Annual 
Costs

Annual 
Conserved 

Water        
(af)

Cost/af

(a) (b) (c) (d) (e)

(a + b) (c / d)
0                                  0                                           0                     0                    #DIV/0!
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EWMP 9.   Automate Canal Structures

Part 5. Economic Analysis (Worksheets)

Worksheet 3. EWMP Water Supplier Benefits

Worksheet 3a. EWMP Water Supplier Avoided Costs--Current Sources

Complete the following worksheet for current sources of supply that would be avoided with the implementation of the EWMP.

Sources of Supply 
Avoided

Amount of Water      
(af)

Annual 
O&M Costs 

($/af)

Sources to 
Used as 
Benefit 

Measure
(a) (b) (c) (d)

                                           0 
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EWMP 9.   Automate Canal Structures

Part 5. Economic Analysis (Worksheets)

Worksheet 3b. EWMP Water Supplier Avoided Costs--Future Sources

Complete the following worksheet for future sources eliminated or delayed because of implementation of the EWMP.

Alternative Total Capital Costs
Capital 

Recovery 
Factor 1

Annual 
Capital Costs

Annual 
O&M 
Costs

Total 
Annual 
Costs

Annual 
Yield Cost/af

(a) (b) (c) (d) (e) (f) (g) (h)

(b x c) (d + e) (f / g)
0.0782            

1 For a period of 25 years and 6% discount rate.
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EWMP 9.   Automate Canal Structures

Part 5. Economic Analysis (Worksheets)

Worksheet 3c. Water Supplier Revenue Effects

Complete the following worksheet:

Parties 
Purchasing 

Conserved Water

Amount  of Water    
(af)

Selling 
Price    
($/af)

Expected 
Frequency of 

Sales (%) 1

Expected 
Selling 
Price 
($/af)

Option Fee  
($/af)

Total 
Selling 
Price 
($/af)

(a) (b) (c) (d) (e) (f) (g)

(c x d) (e + f)
0                                           100% 0                     

1 During a 25-year analysis period, how many years are water sales expected to occur? For example, water sales to

farmers might be expected to occur 90% of the years, whereas the frequency to other agencies might be 50% of the years,
2 Option fees are paid by a contracting agency to a selling agency to maintain the right of the contracting agency to buy water 

whenever needed..  Although the water may not be purchased every year, the fee is usually paid every year.
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EWMP 9.   Automate Canal Structures

Part 5. Economic Analysis (Worksheets)

Worksheet 4. EWMP Water Supplier Benefits/Costs Ratio

Benefits and Costs

 EWMP Benefits ($/af)

 EWMP Costs ($/af) #DIV/0!

 Benefit/Cost Ratio #DIV/0!
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EWMP 9.   Automate Canal Structures

Part 6. EWMP Financial Analysis

#REF!
A water supplier may claim an exemption if:

"Adequate funds (including funds from other beneficiaries of the plan) are not 
available, and cannot reasonably be expected to be made available, for 
implementation of the EWMP during the term of the plan."  (MOU, Section 4.02)

If the water supplier is claiming an exemption based upon the lack of available 
funding, please discuss the reasons for this finding.  Please include a copy of 
your latest financial statement and a list of other potential plan beneficiaries who 
have been contacted.

 The availability of adequate funds will be based upon the estimated total
 project cost, should the findings from implemeting EWMP #10 warrant such
 an action.

(9:24 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP9

Tab:  Part 6 Page 26 of 31



EWMP 9.   Automate Canal Structures

Part 7. Summary of Analysis

#REF!
Initial Evaluation Table (from Part 1)

EWMP Yes No

Fully implemented? X

Demonstrably Inappropriate? X

Technically Infeasible? X
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EWMP 9.   Automate Canal Structures

Part 7. Summary of Analysis

Potential Environmental Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Source of supply X
B Confined/Unconfined Groundwater Levels X
C Shallow Groundwater Elevations
D Instream Flows X
E Drain Flows X
F Fertilizer / Herbicide / Pesticide Use
G Soil Erosion X
H Field Burning and Fugitive Dust
I Energy Use X

J1 Vernal Pools and Swales
J2 Riparian Habitat
J3 Open Water Bodies
J4 Marshes (permanent or seasonal)

0 0 4 2

(9:24 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP9

Tab:  Part 7 Page 28 of 31



EWMP 9.   Automate Canal Structures

Part 7. Summary of Analysis

Potential Third-Party Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Confined/Unconfined Groundwater Levels X
B Instream Flows X
C Drain Flows X
D Fertilizer / Herbicide / Pesticide Use
E Wind/Water Soil Erosion X

0 0 3 1

Indirect Economic Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

B Farm Inputs X
C Local farm Labor X
D Processing of Farm Products X

0 0 3 0
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EWMP 9.   Automate Canal Structures

Part 7. Summary of Analysis

EWMP Economic Analysis (from Part 5)

Water Supplier B/C Ratio #DIV/0!

EWMP Financial Analysis (from Part 6)

Yes No

0
Can adequate funding be expected to be 
made available?
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EWMP 9.   Automate Canal Structures

Part 7. Summary of Analysis

Decision about EWMP

Yes No

1 Is this EWMP accepted?

Discussion:

 project cost, should the findings from implemeting EWMP #10 warrant such
 an action.  The estimated timeline and budget to complete an investigation and
 summary package for the EWMPs are detailed in the WMP.

Please provide here and in the WMP a discussion of why the EWMP is accepted or rejected 
for implementation.  Please include a discussion of estimated water savings, environmental 
effects, third-party effects, etc. for this EWMP.

 This EWMP is accepted as a part of the WMP for SSWD because implementation may
 occur after the District has sufficient time to evaluate data from EWMP #10.
 The availability of adequate funds will be based upon the estimated total
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10

Memorandum of Understanding
Regarding

Efficient Water Management Practices
by Agricultural Water Suppliers 

in California

Efficient Water Management Practice (EWMP)
10. Water Measurement/Water Use Update

The Excel Version
prepared by Division of Planning and Local Assistance

Department of Water Resources
October 21, 1998
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EWMP 10. Water Measurement/Water Use Update

PREVIEW - REVIEW

Part 1 Information to Determine if Detailed Analysis is Required
(not applicable)

Part 2 Detailed Analysis for EWMPs 1, 2, 3, and 4
(not applicable)

Part 3 General Information for Detailed Analysis

Question A (Does EWMP impact other EWMPs?)

Question B (Description of calculation practices)

Question C (Was EWMP considered along with others?)

Part 4 Environmental, Third Party, and Indirect Economic Analysis

Environmental Effects

Insignificant Question A (On source of supply)

Insignificant Question B (On groundwater levels)

Insignificant Question C (On shallow groundwater)

Insignificant Question D (On instream flows)

Insignificant Question E (On drain flows)

0 Question F (On herbicide/pesticide use)

Indeterminate Question G (On soil erosion)

0 Question H (On field burning/fugitive dust)

Insignificant Question I (On energy use)

#REF! Question J (On habitats)

Yes

Yes
n/a

Insignificant
Insignificant
Insignificant
Insignificant

n/a
Insignificant

Insignificant
n/a

n/a
Indeterminate
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EWMP 10. Water Measurement/Water Use Update

Third-Party Effects

Insignificant Question A (On groundwater levels)

Insignificant Question B (On instream flows)

Insignificant Question C (On drain flows)

0 Question D (On herbicide/pesticide use)

Indeterminate Question E (On wind/water soil erosion)

Indirect Economic Effects

Insignificant Question A (On local economies via farm operations)

Insignificant Question B (On farmers' purchases of crop inputs)

Insignificant Question C (On hiring of local farm workers)

Insignificant Question D (On local processing of farm produce)

Part 5 Economic Analysis

Question A (Estimated annual conserved water) af
Unknown Question B (Would EWMP result in capital costs?)

Unknown Question C (Would EWMP reduce water purchases?)

Unknown Question D (Would EWMP delay future projects?)

Unknown Question E (Would EWMP increase water sales?)

Part 6 Financial Analysis

Part 7 Summary of Analysis

Insignificant

Insignificant
Insignificant

Insignificant
Insignificant

n/a
Indeterminate

Insignificant
Insignificant

0
Unknown
Unknown

Benefit-Cost Ratio

Accept EWMP?

Unknown
Unknown

Yes

#DIV/0!

Adequate funding available?
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EWMP 10. Water Measurement/Water Use Update

Part 3. General Information for Detailed Analysis 

A. Does this EWMP impact any of the other EWMPs on List B and/or List C?

1

Discussion:
 EWMP #10 impacts EWMP's #6, #7, #8, and #9.  Flow measurement at spill
 locations within SSWD will provide the necessary data to evaluate
 management practices and opportunities to conserve water related to activities 
 activities associated with the aforementioned EWMPs.  The results of the
 data evaluation are unknown (as a plan for data collection has yet to be
 developed) and therefore the impacts to the other identified EWMPs are
 similarly unknown.

B. Please describe the current and/or proposed water measurement/calculation 
practices.  The description should include measurement/calculation of volume of 
water delivered within a reasonable range of accuracy.  The description may be 
based on deliveries to individual water users or other reasonable measurement 
options

Discussion:
 SSWD measures water to individual users through a variety of methods
 depending upon the method of diversion; gravity, pumped from canal or drain, or
 diverted through the Bear River Drive Pipeline.  These flow measurements are 
 gathered from propeller flow meters and water level data using a theoretical 
 rating for a weir structure.  The equipment was calibrated before or at the 
 time of installation and is estimated to provide a flow rate of within +/- 10% 
 of the actual flow rate.  Recalibration of these measurement devices will 
 depend on the funding available.  SSWD intends to measure the
 quantity of water leaving the District to evaluate the potential benefits of
 other EWMPs as described in (A).  The method(s) by which the latter data will
 be obtained is yet unknown.

C. Was this EWMP considered in coordination with any other EWMPs or other 
neighboring water suppliers?

1

Discussion:
 EWMP #10 is considered in coordination with EWMP's #7, #8, and #9.  

  Yes   No

  Yes   No
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EWMP 10. Water Measurement/Water Use Update

Part 4. Environmental, Third-Party, & Indirect Economic 
Analysis

Environmental Effects

A. Source of Supply
Will implementation of the EWMP result in reduced water demand in the water 
supplier's service area?

2

What will be the potential impact?

2

B. Confined/Unconfined Ground Water Levels
Are there any habitats in the water service area that are supported/supplied by 
the existing groundwater levels?

2

What will be the potential impact?

2

Discussion:
 EWMP #10 will not result in significantly reduced groundwater diversions as
 the demand within the District is not expected to decrease.

C. Shallow Groundwater 
Is the water supplier located in an area where shallow groundwater and/or water 
quality problems (i.e. salinity, selenium) limit the use of land and/or drainage 
water?

2
1

What will be the potential impact?
4
2

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   No   Unknown

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative
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D. Instream Flows
Does the water supplier's distribution system contribute to flows in any other 
water courses?

1
1

Will implementation of the EWMP affect flows to any other water courses?

1

What will be the potential impact?
1
2

E. Drain Flows
Does the water supplier's service area have drains that supply or support 
habitat?

1
9

Will these drain flows be reduced as a result of practices associated with the 
EWMP?

2

Do you anticipate that drain water quality will improve or degrade as a result of 
implementing the EWMP?

2

What will be the potential impact?

2

F. Fertilizer/Herbicide/Pesticide Use
(not applicable)

G. Soil Erosion
Will implementation of the EWMP reduce the current amount of soil erosion in 
the water supplier service area?

3
1

What will be the potential impact?

3

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   Neither   Unknown  No

  Beneficial   Insignificant   Indeterminate  Negative

  Improve   Neither   Unknown  Degrade

  Beneficial   Insignificant   Indeterminate  Negative

  Yes   No   Unknown

  Beneficial   Insignificant   Indeterminate  Negative
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H. Field Burning and/or Fugitive Dust
(not applicable)

I. Energy Use
Would this EWMP increase or decrease energy use (e.g. pump use, canal 
structure controls, etc.)?

3

What will be the potential impact?

2

J. Habitat Effect
(not applicable)

  Decrease   Increase   Neither   Unknown

  Beneficial   Insignificant   Indeterminate  Negative
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EWMP 10. Water Measurement/Water Use Update

Part 4. Environmental, Third-Party, & Indirect Economic 
Analysis (continued)

Third-Party Effects

A. Confined/Unconfined Ground Water Levels
Will implementation of the EWMP affect groundwater elevations?

1
0

What will be the potential impact?

2

B. Instream Flows
Do the water supplier's distribution flows contribute to any natural streams?

1
1

Will implementation of the EWMP decrease or increase instream flows to any 
streams that supply or support any third-party?

2

What will be the potential impact?

2

C. Drain Flows
Do drain flows supply or support any third-party user?

1
1

Do you anticipate that drain water conditions will be affected as a result of 
implementation of the EWMP?

1

What will be the potential impact?

2

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   No

  Beneficial   Insignificant   Indeterminate  Negative

  Increase   Neither  Unknown  Decrease

  Beneficial   Insignificant   Indeterminate  Negative

  Yes   No   Unknown

  Beneficial   Insignificant   Indeterminate  Negative
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D. Herbicide/Pesticide Use
(not applicable)

E. Wind/Water Soil Erosion
Will implementation of the EWMP reduce the current amount of soil erosion in 
the water supplier service area?

3
9

What will be the potential impact?

3

  Yes   No   Unknown

  Beneficial   Insignificant   Indeterminate  Negative
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EWMP 10. Water Measurement/Water Use Update

Part 4. Environmental, Third-Party, & Indirect Economic 
Analysis (continued)

#REF!
Indirect Economic Effects

A. Effects on local economies
Will the EWMP affect local economies through changes in on-farm operations 
(indirect economic effects)?

2

What will be the potential impact?

2

B. Effects on farmers' purchases of crop inputs
Will practices associated with implementation of the EWMP increase or 
decrease farmers' purchases of crop inputs such as seed, fertilizer, irrigation 
equipment, etc.?

3

What will be the potential impact?

2

C. Effects on local employment
Will practices associated with implementation of the EWMP increase or 
decrease the hiring of local (county) farm workers?

3

What will be the potential impact?

2

  Yes   No   Unknown

  Increase   Decrease   Neither   Unknown

  Increase   Decrease   Neither   Unknown

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative
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D. Effects on local processing of farm produce

Will practices associated with implementation of the EWMP increase or 
decrease the local (county) processing of farm produce (examples-canning of 
nuts, fruits, and vegetables; milk production supported by cows/pasture; etc.?

3

What will be the potential impact?

2

  Increase   Decrease   Neither   Unknown

  Beneficial   Insignificant   Indeterminate  Negative
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EWMP 10. Water Measurement/Water Use Update

Part 4. Tables of Effects Summary

#REF!

Table 2. Potential Environmental Effects Summary

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Source of supply X
B Confined/Unconfined Groundwater Levels X
C Shallow Groundwater Elevations X
D Instream Flows X
E Drain Flows X
F Fertilizer / Herbicide / Pesticide Use
G Soil Erosion X
H Field Burning and Fugitive Dust
I Energy Use X

J1 Vernal Pools and Swales
J2 Riparian Habitat
J3 Open Water Bodies
J4 Marshes (permanent or seasonal)
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EWMP 10. Water Measurement/Water Use Update

Part 4. Tables of Effects Summary

Table 3. Potential Third-Party Effects Summary

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Confined/Unconfined Groundwater Levels X
B Instream Flows X
C Drain Flows X
D Fertilizer / Herbicide / Pesticide Use
E Win/Water Soil Erosion X

Table 4. Indirect Economic Effects Summary

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

B Farm Inputs X
C Local farm Labor X
D Processing of Farm Products X
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EWMP 10. Water Measurement/Water Use Update

Part 5. Economic Analysis

#REF!
A. How much water (in acre-feet) is estimated to be conserved annually as a 
result of the EWMP?

0

In the box below please discuss your assumptions and methodology for deriving 
this estimate.

NEED

B. Does the EWMP result in water supplier capital costs and/or annual operation 
and maintenance costs?

3

Discussion:
 Water supplier costs are not evaluated pending a water measurement strategy
 for the District.  The plan will reveal capital costs and associated annual
 operation and maintenance costs.  

C. Would the EWMP reduce current water supplier water purchases, water 
diversions, and/or groundwater pumping?

3

D. Would the EWMP delay or eliminate the need to complete future water 
supply augmentation and/or distribution projects?

3

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   No   Unknown
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E. Would the EWMP result in additional sales of water supplies to existing 
customers, new customers, and/or other agencies?

3

Which alternative is to be selected as benefit measure?  Please explain in the 
box below.

 No alternatives are evaluated.

  Yes   No   Unknown
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EWMP 10. Water Measurement/Water Use Update

Part 5. Economic Analysis (Worksheets)

#REF!
Worksheet 1. EWMP Water Supplier Effects

Estimated amount of water conserved annually: acre foot0

(9:28 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP10

Tab:  Part 5 - Worksheets Page 16 of 28



EWMP 10. Water Measurement/Water Use Update

Part 5. Economic Analysis (Worksheets)

Worksheet 2. EWMP Water Supplier Costs

Worksheet 2a. EWMP Water Supplier Capital Costs
Complete the following worksheet for EWMP capital costs. 

Capital Cost Contingency Cost
Category Percent Dollars

(a) (b) (c ) (d) (e) (f)
(c x d) (c + e)

Planning 15%
Land 15%

15%
Structure 15%

15%
Equipment 15%

15%
Mitigation 15%
Other 15%
Subtotal Capital Costs 0                     
Deduct Expected Salvage Value after 25 years 0                     
Total Capital Costs 0                     
Capital Recovery Factor @                       6% 25 years 0.0782            
Annual Capital Costs (Total Capital Costs x Capital Recovery Factor) 0                     

Item Cost Subtotal
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EWMP 10. Water Measurement/Water Use Update

Part 5. Economic Analysis (Worksheets)

Worksheet 2b. EWMP Water Supplier Annual O&M Costs

Complete the following worksheet for EWMP annual O&M costs:

Annual Operating 
Costs

Annual Maintenance 
Costs

Other 
Annual 
Costs 1

Total Annual  
O & M Costs

(a) (b) (c) (d)

(a + b + c)
0                                   0                     0                           

1 Other annual costs not included in O&M, such as annual environmental mitigation costs.
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EWMP 10. Water Measurement/Water Use Update

Part 5. Economic Analysis (Worksheets)

Worksheet 2c. EWMP Water Supplier Costs/af Summary

Annual Capital 
Costs Annual O&M Costs

Total 
Annual 
Costs

Annual 
Conserved 

Water        
(af)

Cost/af

(a) (b) (c) (d) (e)

(a + b) (c / d)
0                                   0                                           0                     0                     #DIV/0!
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EWMP 10. Water Measurement/Water Use Update

Part 5. Economic Analysis (Worksheets)

Worksheet 3. EWMP Water Supplier Benefits

Worksheet 3a. EWMP Water Supplier Avoided Costs--Current Sources

Complete the following worksheet for current sources of supply that would be avoided with the implementation of the EWMP.

Sources of Supply 
Avoided

Amount of Water      
(af)

Annual 
O&M Costs 

($/af)

Sources to 
Used as 
Benefit 

Measure
(a) (b) (c) (d)

                                           0 
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EWMP 10. Water Measurement/Water Use Update

Part 5. Economic Analysis (Worksheets)

Worksheet 3b. EWMP Water Supplier Avoided Costs--Future Sources

Complete the following worksheet for future sources eliminated or delayed because of implementation of the EWMP.

Alternative Total Capital Costs
Capital 

Recovery 
Factor 1

Annual 
Capital Costs

Annual 
O&M 
Costs

Total 
Annual 
Costs

Annual 
Yield Cost/af

(a) (b) (c) (d) (e) (f) (g) (h)

(b x c) (d + e) (f / g)
0.0782            

1 For a period of 25 years and 6% discount rate.
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EWMP 10. Water Measurement/Water Use Update

Part 5. Economic Analysis (Worksheets)

Worksheet 3c. Water Supplier Revenue Effects

Complete the following worksheet:

Parties 
Purchasing 

Conserved Water

Amount  of Water    
(af)

Selling 
Price    
($/af)

Expected 
Frequency of 

Sales (%) 1

Expected 
Selling 
Price 
($/af)

Option Fee  
($/af)

Total 
Selling 
Price 
($/af)

(a) (b) (c) (d) (e) (f) (g)

(c x d) (e + f)
0                                           100% 0                     

1 During a 25-year analysis period, how many years are water sales expected to occur? For example, water sales to

farmers might be expected to occur 90% of the years, whereas the frequency to other agencies might be 50% of the years,
2 Option fees are paid by a contracting agency to a selling agency to maintain the right of the contracting agency to buy water 

whenever needed..  Although the water may not be purchased every year, the fee is usually paid every year.
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EWMP 10. Water Measurement/Water Use Update

Part 5. Economic Analysis (Worksheets)

Worksheet 4. EWMP Water Supplier Benefits/Costs Ratio

Benefits and Costs

 EWMP Benefits ($/af)

 EWMP Costs ($/af) #DIV/0!

 Benefit/Cost Ratio #DIV/0!
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EWMP 10. Water Measurement/Water Use Update

Part 6. EWMP Financial Analysis

#REF!
A water supplier may claim an exemption if:

"Adequate funds (including funds from other beneficiaries of the plan) are not 
available, and cannot reasonably be expected to be made available, for 
implementation of the EWMP during the term of the plan."  (MOU, Section 4.02)

If the water supplier is claiming an exemption based upon the lack of available 
funding, please discuss the reasons for this finding.  Please include a copy of 
your latest financial statement and a list of other potential plan beneficiaries who 
have been contacted.
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EWMP 10. Water Measurement/Water Use Update

Part 7. Summary of Analysis

Potential Environmental Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Source of supply X
B Confined/Unconfined Groundwater Levels X
C Shallow Groundwater Elevations X
D Instream Flows X
E Drain Flows X
F Fertilizer / Herbicide / Pesticide Use
G Soil Erosion X
H Field Burning and Fugitive Dust
I Energy Use X

J1 Vernal Pools and Swales
J2 Riparian Habitat
J3 Open Water Bodies
J4 Marshes (permanent or seasonal)

0 0 6 1
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EWMP 10. Water Measurement/Water Use Update

Part 7. Summary of Analysis

Potential Third-Party Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Confined/Unconfined Groundwater Levels X
B Instream Flows X
C Drain Flows X
D Fertilizer / Herbicide / Pesticide Use
E Wind/Water Soil Erosion X

0 0 3 1

Indirect Economic Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

B Farm Inputs X
C Local farm Labor X
D Processing of Farm Products X

0 0 3 0
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EWMP 10. Water Measurement/Water Use Update

Part 7. Summary of Analysis

EWMP Economic Analysis (from Part 5)

Water Supplier B/C Ratio #DIV/0!

EWMP Financial Analysis (from Part 6)

Yes No

0
Can adequate funding be expected to be 
made available?
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EWMP 10. Water Measurement/Water Use Update

Part 7. Summary of Analysis

Decision about EWMP

Yes No

1 Is this EWMP accepted?

Discussion:

 This EWMP is accepted as a part of the WMP for SSWD; the estimated timeline
 and budget to complete an investigation and summary package for the EWMPs
are detailed in the WMP.

Please provide here and in the WMP a discussion of why the EWMP is accepted or rejected 
for implementation.  Please include a discussion of estimated water savings, environmental 
effects, third-party effects, etc. for this EWMP.

 SSWD measures water to individual users through a variety of methods

 findings of flow measurement are of course, unknown, and therefore the estimated water
 savings, environmental effects, and third-party effects are similarly unknown.

 SSWD intends to develop a strategy for measuring flows leaving the District.  The

 depending upon the method of diversion; gravity, pumped from canal or drain, or
 diverted through the Bear River Drive Pipeline.  These flow measurements are 

 depend on the funding available. 

 gathered from propeller flow meters and water level data using a theoretical 
 rating for a weir structure.  The equipment was calibrated before or at the 
 time of installation and is estimated to provide a flow rate of within +/- 10% 
 of the actual flow rate.  Recalibration of these measurement devices will 
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11

Memorandum of Understanding
Regarding

Efficient Water Management Practices
by Agricultural Water Suppliers 

in California

Efficient Water Management Practice (EWMP)
11. Pricing and Incentives

The Excel Version
prepared by Division of Planning and Local Assistance

Department of Water Resources
October 21, 1998

(9:33 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP11

Tab:  Title Page Page 1 of 30



EWMP 11. Pricing and Incentives

PREVIEW - REVIEW
Part 1 Information to Determine if Detailed Analysis is Required

(not applicable)

Part 2 Detailed Analysis for EWMPs 1, 2, 3, and 4
(not applicable)

Part 3 General Information for Detailed Analysis

Question A   (Description of objective)

Question Ba1   (Was tiered water pricing considered?)

Question Ba2   (Was wet vs. dry year pricing considered?)

Question Ba3   (Was uniform block pricing considered?)

Question Ba4   (Was other pricing considered?)

Question Bb1   (Was buy-back program considered?)

Question Bb2   (Was low interest loans considered?)

Question Bb3   (Was cost sharing considered?)

Question C   (Does EWMP impact other EWMPs?)

Question D (Was EWMP considered along with others?)

Part 4 Environmental, Third Party, and Indirect Economic Analysis

Environmental Effects

Insignificant Question A (On source of supply)

Insignificant Question B (On groundwater levels)

Insignificant Question C (On shallow groundwater)

Insignificant Question D (On instream flows)

Insignificant Question E (On drain flows)

0 Question F (On herbicide/pesticide use)

Indeterminate Question G (On soil erosion)

0 Question H (On field burning/fugitive dust)

Insignificant Question I (On energy use)

#REF! Question J (On habitats)

Insignificant

Insignificant
Insignificant

n/a
Insignificant

Insignificant
n/a

n/a
Indeterminate

n/a
No
Yes
Yes
No
No
No

Insignificant

No

No
No
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EWMP 11. Pricing and Incentives

Third-Party Effects

Insignificant Question A (On groundwater levels)

Insignificant Question B (On instream flows)

Insignificant Question C (On drain flows)

0 Question D (On herbicide/pesticide use)

Indeterminate Question E (On wind/water soil erosion)

Indirect Economic Effects

Indeterminate Question A (On local economies via farm operations)

Indeterminate Question B (On farmers' purchases of crop inputs)

Indeterminate Question C (On hiring of local farm workers)

Indeterminate Question D (On local processing of farm produce)

Part 5 Economic Analysis

Question A (Estimated annual conserved water) af
No Question B (Would EWMP result in capital costs?)

Unknown Question C (Would EWMP reduce water purchases?)

Unknown Question D (Would EWMP delay future projects?)

Unknown Question E (Would EWMP increase water sales?)

Part 6 Financial Analysis

Part 7 Summary of Analysis

Benefit-Cost Ratio

Accept EWMP?

Unknown
Unknown

Yes

#DIV/0!

Adequate funding available?

Indeterminate
Indeterminate

0
No

Unknown

Indeterminate

Insignificant
Insignificant

n/a
Indeterminate

Indeterminate

Insignificant
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EWMP 11. Pricing and Incentives

Part 3. General Information for Detailed Analysis 

For a pricing structure to be considered an EWMP, it must 
encourage the more efficient use of water.

A. Specific Objectives
A clearly defined, specific objective must be established before a pricing incentive
procedure is implemented.  Please describe the objective.

 SSWD's objective is to establish water prices to cover operational costs and to
 provide an emergency reserve, while incentivizing water users to use their 
 entire surface water allotment.

B. Practices
Please identify those pricing and other incentives practices the supplier is 
considering and those that are currently in place as identified in the EWMP. Has 
the water supplier considered the following practices?

(a) Pricing
(1) Tiered water pricing (increasing block rates)

2

Discussion:
 Maximizing surface water use and tiered water pricing are not compatable.

This practice can set higher prices to penalize users who apply greater amounts 
of water than is required for crop ET, leaching requirements, and other beneficial 
uses.  Caution must be used to prevent the substitution of groundwater for 
surface water unless that is the stated objective.

(2) Wet vs. dry year pricing structure

1

Discussion:
Based on the available surface water supply each year, the price structure is
 established to cover annual District operation and maintenance costs.
 An example of the rate structure is provided in Appendix 2 of the WMP.

  Yes   No

  Yes   No
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Part 3. General Information for Detailed Analysis 

(3) Uniform block pricing

1

Discussion:
 Costs are dependent upon the specific type of delivery, which results in
 variable costs to SSWD.

(4) Other

2

(b) Other incentives
(1) Supplier buy-back program

2

Discussion:
 SSWD's objective is to maximize surface water deliveries.

If a supplier buys water back from growers, the growers should not substitute 
groundwater for surface water unless that is an intended purpose.

(2) Low interest loans

2

Discussion:
 SSWD is developing a list of available funding sources for its water
 users in coordination with DWR, which will include low-interest loans.

(3) Cost sharing for on-farm improvements

2

Discussion:
 Individual landowners are responsible for on-farm improvements.

  Yes   No

  Yes   No

  Yes   No

  Yes   No

  Yes   No
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Part 3. General Information for Detailed Analysis 

C. Does this EWMP impact any of the other EWMPs?

2

D. Was this EWMP considered in coordination with any other EWMPs or other 
neighboring water suppliers?

2

  Yes   No

  Yes   No
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EWMP 11. Pricing and Incentives

Part 4. Environmental, Third-Party, & Indirect Economic 
Analysis

Environmental Effects

A. Source of Supply
Will implementation of the EWMP result in reduced water demand in the water 
supplier's service area?

2

What will be the potential impact?

2

B. Confined/Unconfined Ground Water Levels
Are there any habitats in the water service area that are supported/supplied by 
the existing groundwater levels?

2

What will be the potential impact?

2

Discussion:
 Implementation of EWMP #11 will not result in significantly reduced
 groundwater diversions as the demand within the district is not expected to
 decrease.

C. Shallow Groundwater 
Is the water supplier located in an area where shallow groundwater and/or water 
quality problems (i.e. salinity, selenium) limit the use of land and/or drainage 
water?

2
What will be the potential impact?

2
2

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   No   Unknown

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative
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D. Instream Flows
Does the water supplier's distribution system contribute to flows in any other 
water courses?

1
1

Will implementation of the EWMP affect flows to any other water courses?
0
1

What will be the potential impact?
0
2

E. Drain Flows
Does the water supplier's service area have drains that supply or support 
habitat?

1
9

Will these drain flows be reduced as a result of practices associated with the 
EWMP?

0
2

Do you anticipate that drain water quality will improve or degrade as a result of 
implementing the EWMP?

0
2

What will be the potential impact?

2

F. Fertilizer/Herbicide/Pesticide Use
(not applicable)

G. Soil Erosion
Will implementation of the EWMP reduce the current amount of soil erosion in 
the water supplier service area?

3
1

What will be the potential impact?

3

H. Field Burning and/or Fugitive Dust
(not applicable)

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   Neither   Unknown  No

  Beneficial   Insignificant   Indeterminate  Negative

  Improve   Neither   Unknown  Degrade

  Beneficial   Insignificant   Indeterminate  Negative

  Yes   No   Unknown

  Beneficial   Insignificant   Indeterminate  Negative

(9:33 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP11

Tab:  Part 4 - EE Page 8 of 30



I. Energy Use
Would this EWMP increase or decrease energy use (e.g. pump use, canal 
structure controls, etc.)?

3

What will be the potential impact?

2

J. Habitat Effect
(not applicable)

  Decrease   Increase   Neither   Unknown

  Beneficial   Insignificant   Indeterminate  Negative
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EWMP 11. Pricing and Incentives

Part 4. Environmental, Third-Party, & Indirect Economic 
Analysis (continued)

Third-Party Effects

A. Confined/Unconfined Ground Water Levels
Will implementation of the EWMP affect groundwater elevations?

1
0

What will be the potential impact?

2

B. Instream Flows
Do the water supplier's distribution flows contribute to any natural streams?

1
1

Will implementation of the EWMP decrease or increase instream flows to any 
streams that supply or support any third-party?

2

What will be the potential impact?

2

  Yes   No   Unknown

  Yes   No   Unknown

  Beneficial   Insignificant   Indeterminate  Negative

  Increase   Neither  Unknown  Decrease

  Beneficial   Insignificant   Indeterminate  Negative
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C. Drain Flows
Do drain flows supply or support any third-party user?

1
1

Do you anticipate that drain water conditions will be affected as a result of 
implementation of the EWMP?

2

What will be the potential impact?

2

D. Herbicide/Pesticide Use
(not applicable)

E. Wind/Water Soil Erosion
Will implementation of the EWMP reduce the current amount of soil erosion in the 
water supplier service area?

3
9

What will be the potential impact?

3

  Yes   No

  Yes   No   Unknown

  Yes   No   Unknown

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative
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EWMP 11. Pricing and Incentives

Part 4. Environmental, Third-Party, & Indirect Economic 
Analysis (continued)

#REF!
Indirect Economic Effects

A. Effects on local economies
Will the EWMP affect local economies through changes in on-farm operations 
(indirect economic effects)?

3

What will be the potential impact?

3

B. Effects on farmers' purchases of crop inputs
Will practices associated with implementation of the EWMP increase or decrease 
farmers' purchases of crop inputs such as seed, fertilizer, irrigation equipment, 
etc.?

4

What will be the potential impact?

3

C. Effects on local employment
Will practices associated with implementation of the EWMP increase or decrease 
the hiring of local (county) farm workers?

4

What will be the potential impact?

3

  Yes   No   Unknown

  Increase   Decrease   Neither   Unknown

  Increase   Decrease   Neither   Unknown

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative

  Beneficial   Insignificant   Indeterminate  Negative
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D. Effects on local processing of farm produce

Will practices associated with implementation of the EWMP increase or decrease 
the local (county) processing of farm produce (examples-canning of nuts, fruits, 
and vegetables; milk production supported by cows/pasture; etc.?

4

What will be the potential impact?

3

  Increase   Decrease   Neither   Unknown

  Beneficial   Insignificant   Indeterminate  Negative
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EWMP 11. Pricing and Incentives

Part 4. Tables of Effects Summary

#REF!

Table 2. Potential Environmental Effects Summary

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Source of supply X
B Confined/Unconfined Groundwater Levels X
C Shallow Groundwater Elevations X
D Instream Flows X
E Drain Flows X
F Fertilizer / Herbicide / Pesticide Use
G Soil Erosion X
H Field Burning and Fugitive Dust
I Energy Use X

J1 Vernal Pools and Swales
J2 Riparian Habitat
J3 Open Water Bodies
J4 Marshes (permanent or seasonal)
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EWMP 11. Pricing and Incentives

Part 4. Tables of Effects Summary

Table 3. Potential Third-Party Effects Summary

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Confined/Unconfined Groundwater Levels X
B Instream Flows X
C Drain Flows X
D Fertilizer / Herbicide / Pesticide Use
E Win/Water Soil Erosion X

Table 4. Indirect Economic Effects Summary

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

B Farm Inputs X
C Local farm Labor X
D Processing of Farm Products X
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EWMP 11. Pricing and Incentives

Part 5. Economic Analysis

#REF!
A. How much water (in acre-feet) is estimated to be conserved annually as a 
result of the EWMP?

0

In the box below please discuss your assumptions and methodology for deriving 
this estimate.

 SSWD's objective is to maximize surface water deliveries by charging users
 a predetermined cost per unit of water, based on the hydrology of the year.
 Therefore, there will be no reduction in water use as a result of this EWMP.

B. Does the EWMP result in water supplier capital costs and/or annual operation 
and maintenance costs?

2

Discussion:
SSWD is currently providing the users with satisfactory pricing and 
 incetives by charging an amount to cover annual operational and 
 maintenance costs and provide for an emergency reserve.  Therefore, 
 there will be an insignificant increase in the annual operation and 
 maintenance costs related to this EWMP.

C. Would the EWMP reduce current water supplier water purchases, water 
diversions, and/or groundwater pumping?

3

D. Would the EWMP delay or eliminate the need to complete future water supply 
augmentation and/or distribution projects?

3

  Yes   No   Unknown

  Yes   No   Unknown

  Yes   No   Unknown
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E. Would the EWMP result in additional sales of water supplies to existing 
customers, new customers, and/or other agencies?

3

Which alternative is to be selected as benefit measure?  Please explain in the 
box below.

 No alternatives evaluated.

  Yes   No   Unknown
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EWMP 11. Pricing and Incentives

Part 5. Economic Analysis (Worksheets)

#REF!
Worksheet 1. EWMP Water Supplier Effects

Estimated amount of water conserved annually: acre foot0
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EWMP 11. Pricing and Incentives

Part 5. Economic Analysis (Worksheets)

Worksheet 2. EWMP Water Supplier Costs

Worksheet 2a. EWMP Water Supplier Capital Costs
Complete the following worksheet for EWMP capital costs. 

Capital Cost Contingency Cost
Category Percent Dollars

(a) (b) (c ) (d) (e) (f)
(c x d) (c + e)

Planning 15%
Land 15%

15%
Structure 15%

15%
Equipment 15%

15%
Mitigation 15%
Other 15%
Subtotal Capital Costs 0                     
Deduct Expected Salvage Value after 25 years 0                     
Total Capital Costs 0                     
Capital Recovery Factor @                       6% 25 years 0.0782            
Annual Capital Costs (Total Capital Costs x Capital Recovery Factor) 0                     

Item Cost Subtotal
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EWMP 11. Pricing and Incentives

Part 5. Economic Analysis (Worksheets)

Worksheet 2b. EWMP Water Supplier Annual O&M Costs

Complete the following worksheet for EWMP annual O&M costs:

Annual Operating 
Costs

Annual Maintenance 
Costs

Other 
Annual 
Costs 1

Total Annual  
O & M Costs

(a) (b) (c) (d)

(a + b + c)
50,000                          0                     50,000                  

1 Other annual costs not included in O&M, such as annual environmental mitigation costs.
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EWMP 11. Pricing and Incentives

Part 5. Economic Analysis (Worksheets)

Worksheet 2c. EWMP Water Supplier Costs/af Summary

Annual Capital 
Costs Annual O&M Costs

Total 
Annual 
Costs

Annual 
Conserved 

Water        
(af)

Cost/af

(a) (b) (c) (d) (e)

(a + b) (c / d)
0                                   50,000                                  50,000            0                     #DIV/0!
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EWMP 11. Pricing and Incentives

Part 5. Economic Analysis (Worksheets)

Worksheet 3. EWMP Water Supplier Benefits

Worksheet 3a. EWMP Water Supplier Avoided Costs--Current Sources

Complete the following worksheet for current sources of supply that would be avoided with the implementation of the EWMP.

Sources of Supply 
Avoided

Amount of Water      
(af)

Annual 
O&M Costs 

($/af)

Sources to 
Used as 
Benefit 

Measure
(a) (b) (c) (d)

                                           0 
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EWMP 11. Pricing and Incentives

Part 5. Economic Analysis (Worksheets)

Worksheet 3b. EWMP Water Supplier Avoided Costs--Future Sources

Complete the following worksheet for future sources eliminated or delayed because of implementation of the EWMP.

Alternative Total Capital Costs
Capital 

Recovery 
Factor 1

Annual 
Capital Costs

Annual 
O&M 
Costs

Total 
Annual 
Costs

Annual 
Yield Cost/af

(a) (b) (c) (d) (e) (f) (g) (h)

(b x c) (d + e) (f / g)
0.0782            

1 For a period of 25 years and 6% discount rate.
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EWMP 11. Pricing and Incentives

Part 5. Economic Analysis (Worksheets)

Worksheet 3c. Water Supplier Revenue Effects

Complete the following worksheet:

Parties 
Purchasing 

Conserved Water

Amount  of Water    
(af)

Selling 
Price    
($/af)

Expected 
Frequency of 

Sales (%) 1

Expected 
Selling 
Price 
($/af)

Option Fee  
($/af)

Total 
Selling 
Price 
($/af)

(a) (b) (c) (d) (e) (f) (g)

(c x d) (e + f)
0                                           100% 0                     

1 During a 25-year analysis period, how many years are water sales expected to occur? For example, water sales to

farmers might be expected to occur 90% of the years, whereas the frequency to other agencies might be 50% of the years,
2 Option fees are paid by a contracting agency to a selling agency to maintain the right of the contracting agency to buy water 

whenever needed..  Although the water may not be purchased every year, the fee is usually paid every year.
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EWMP 11. Pricing and Incentives

Part 5. Economic Analysis (Worksheets)

Worksheet 4. EWMP Water Supplier Benefits/Costs Ratio

Benefits and Costs

 EWMP Benefits ($/af)

 EWMP Costs ($/af) #DIV/0!

 Benefit/Cost Ratio #DIV/0!
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EWMP 11. Pricing and Incentives

Part 6. EWMP Financial Analysis

#REF!
A water supplier may claim an exemption if:

"Adequate funds (including funds from other beneficiaries of the plan) are not 
available, and cannot reasonably be expected to be made available, for 
implementation of the EWMP during the term of the plan."  (MOU, Section 4.02)

If the water supplier is claiming an exemption based upon the lack of available 
funding, please discuss the reasons for this finding.  Please include a copy of your 
latest financial statement and a list of other potential plan beneficiaries who have 
been contacted.

 SSWD is not claiming an exemption from the financial analysis, however a
 financial analysis is not necessary since no alternatives are suitable for the
 District's operation.  Therefore, because SSWD currently provides the pricing
 methods described previously, adequate funds are expected to be available to
 continue services for water users.
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EWMP 11. Pricing and Incentives

Part 7. Summary of Analysis

Potential Environmental Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Source of supply X
B Confined/Unconfined Groundwater Levels X
C Shallow Groundwater Elevations X
D Instream Flows X
E Drain Flows X
F Fertilizer / Herbicide / Pesticide Use
G Soil Erosion X
H Field Burning and Fugitive Dust
I Energy Use X

J1 Vernal Pools and Swales
J2 Riparian Habitat
J3 Open Water Bodies
J4 Marshes (permanent or seasonal)

0 0 6 1
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EWMP 11. Pricing and Incentives

Part 7. Summary of Analysis

Potential Third-Party Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

A Confined/Unconfined Groundwater Levels X
B Instream Flows X
C Drain Flows X
D Fertilizer / Herbicide / Pesticide Use
E Wind/Water Soil Erosion X

0 0 3 1

Indirect Economic Effects Summary Table (from Part 4)

Section Evaluated Component Beneficial Negative Insignificant Indeterminate

B Farm Inputs X
C Local farm Labor X
D Processing of Farm Products X

0 0 0 3

(9:33 AM 11/24/2003)
U:\cordova\5025.1 SSWD - WMP\NBA Excel Files\EWMP11

Tab:  Part 7 Page 28 of 30



EWMP 11. Pricing and Incentives

Part 7. Summary of Analysis

EWMP Economic Analysis (from Part 5)

Water Supplier B/C Ratio #DIV/0!

EWMP Financial Analysis (from Part 6)

Yes No

0
Can adequate funding be expected to be 
made available?
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EWMP 11. Pricing and Incentives

Part 7. Summary of Analysis

Decision about EWMP

Yes No

1 Is this EWMP accepted?

Discussion:

 

 deliveries to maintain groundwater conditions, price incentives are not appropriate.  

 surface water use.

Please provide here and in the WMP a discussion of why the EWMP is accepted or rejected 
for implementation.  Please include a discussion of estimated water savings, environmental 
effects, third-party effects, etc. for this EWMP.

 SSWD establishes prices based on available surface water supplies in a manner to cover
 its costs and provide an appropriate operational reserve fund.  Considering that the District 
 provides only partial water supplies to its users and desires to maximize surface water

 In essence, SSWD prices its water at the minimum price to promote maximum 
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